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Glass womb 





Reno, 


BIZARRE-Seeming experiment is giving scientists at the 

University of Nevada a chance to observe the develop- 
ment of the fetus of a mulatta macaque monkey. Dr. Donald 
E. Pickering, a pediatrician and research scientist (above), 
has developed a technique whereby the fetus is removed from 
the mother monkey and transferred to a cylinder of inert 
silastic netting in a chamber of glass and stainless steel. The 
mother monkey remains conscious and attached to the fetus 
by the life-giving umbilical cord threaded through the incision 
in her abdomen and then into the artificial womb in front of 
her. A synthetic amniotic fluid fills the chamber, duplicating 
the environment in which the fetus would have lived inside 
its mother. Dr. Pickering says the success of his experiment 
offers almost limitless opportunities for the study of diseases 
that attack before birth and to test the effects of drugs. 
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AMAZING SCIENCE BUYS 


-for FUN, STUDY or PROFIT 






See the stars, moon, phases of 
Venus, planets close up! 60 to 180 
power—famous Mt. Palomer _Re- 
flecting type. Unusual Buy! 
Equipped with Equatorial mount; 
finder telescope; hardwood _ tripod, 
Included FREE: _‘‘STARCHART’ 
272-page *‘HANDBOOK OF HEA 
ENS’': “HOW TO USE YOUR TELE- 
SCOPE book. 


* Stock No. 85,050-AD.$29.95 pstpd. 


41/4" Reflecting Telescope—up to 270 Power, all-metal 
pedestal mount. 
Stock No. 85,105—AD..............$84.50 F.O.B. 








24 Authentic Scale Models of 


“TERRIBLE LIZARDS” & 
“MONSTROUS MAMMALS” 


. ©: Explore the fascinating prehis- 
Me as toric world of dinosaurs 200,- 
— - : 000,000 years ago. New kit con- 
tains 12 dinosaurs and 12 mammals accurately detailed 
in sturdy plastic. Includes Giant Brontosaurus, fierce 
Tyrannosaurus Rex, Wooly Mammoth of the ice age, 
deadly Smilodon (‘‘Saber-Toothed Tiger’’), many others 
ranging in size from 2” to 6”. Also includes dinosaur 
bone approx. 1”, box of assorted colored lichen for 
making life-like trees and shrubbery, ‘‘How and Why 
Wonder Book of Dinosaurs’’, inst. for building your 
own dinosaur land from readily available materials and 
complete description. 


Stock No. 70,817-AD 








«eeeeee + $5.00 Ppd. 








50-150-300 POWER MICROSCOPE 


Amazing Value — 3 Achromatic Ob- z 
jective Lenses on Revolving Turret! iu 
Imported! The color-corrected, ce- 

mented achromatic lenses in the ob- 
jectives give you far superior results 
to the single lenses found in the 
microscopes selling in this range. 
Results are worth the difference! 
Fine rack and pinion focusing. 
Stock No, 70.008-AD. .$16.50 Pstpd. 
MOUNTED 500 POWER OBJECTIVE.. 
Threaded for easy attachment on 
above microscope. Achromatic lenses : 
for fine viewing. 3 mm focal length. 

Stock No. 30,197-AD a eeeeeeees + $5.00 Pstpd. 











BATTERIES GUARANTEED 
RECHARGEABLE FOR 5 YRS. 


Use these remarkable space-age 
Nickel-Cadmium batteries in flash- 
lights, portable radios, toy or flash 
guns. Obsolete all others! Low-cost 
kit includes compact, highly ef- 
ficient battery charger and 2 “D’* 
size Ni-Cd batteries guaranteed re- 
chargeable to full power for 5 yrs. 
Power output remains constant — 
doesn’t fade away as with lead-acid 
cells. Durable, black plastic charg- 
er 53@” & 3” x 134” dp, plugs into standard wall out- 
let. Completely charges 1 or 2 ‘‘D’’ or ‘‘C’’ size bat- 
teries in| 16 hrs. Lights shows when unit is charging 
—will not overcharge. 

Stock No. 60,591-AD........060+++56+.$9.95 Ppd. 
Stock No. 60,592-AD. .(Charger only)... .$5.98 Ppd. 
Stock No. 60,593-AD (Two “‘D"’ Cells only) $5.98 Ppd. 








‘FISH’ WITH A WAR SURPLUS MAGNET 


Go Treasure Hunting On The Bottom 
Great idea! Fascinating fun and 
sometimes tremendously profitable! 
Tie a line to our 5-Ilb, Magnet—drop 
it overboard in bay, riyer, lake or 
ocean. Troll it along the boftom—your ‘‘treas- 
ure’? haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables, 
5-lb, Magnet is war surplus—Alnico V Type— 
Gov’t Cost, $50. Lifts over 125 Ibs, on land 
much greater weights under water. Order 
now and try this new sport. 

Stock No, 70,571-AD 5 Ib. Magnet... .$12.50 Postpaid 
Stock No, 70.570-AD 31/2 Ib. Lifts 40 Ibs. $8.75 Ppd. 
Stock No. 85,152-AD 153% Ib. size, Lifts 350 bs: Fo 


33.60 
| 




























ORDER BY STOCK NUMBER + SEND CHECK OR MONEY ORDER » MONEY BACK GUARANTEE 


UND SCIENTIFIC €O., BARRINGTON, NEW JERSEY 08007 





“Balls of Fun” for Kids . . . 
Traffic Stoppers for Stores... 
Terrific for Amateur Meterologists . . . 


SURPLUS GIANT WEATHER BALLOONS 


At last... . available again in 
big 8-ft, diameter. Create a 
neighborhood sensation. Great 
backyard fun, Exciting beach at- 
traction. Blow up with vacuum 
cleaners or auto air hose. Sturdy 
enough for play; all other uses 
with reasonable care (can be 
punctured by sharp objects.) 
Filled with helium (available lo- 
cally) use balloons use balloons 
high in the sky to attract crowds, 
advertise store sales, announce 
fair openings, ete. Amateur 
meterologists use balloons to 
Measure cloud heights, wind 
speed, temperature, pressure, 
humidity at various heights, Photographers can utilize 
for low-cost aerial photos. Recent Gov't. surplus of 
heavy black, neoprene rubber, 
Stock No. 60,568-AD ...... se eeeee + $2.00 Prd. 











SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES! 
NEW WORKING MODEL gy a 
DIGITAL COMPUTER 


ACTUAL MINIATURE VERSION + 
OF GIANT ELECTRONIC BRAINS 
Fascinating new see-through model 
computer actually solves problems, es 
teaches computer fundamentals, Adds, subtracts, mul- 
tiplies, shifts, complements, carries, memorizes, 
counts, compares, sequences. Attractively colored, rig- 
id plastic parts easily assembled. 12” x 3/2” x 434”, 
Incl. step-by-step assembly diagrams, 32-puge instruc- 
tion book covering operation, computer language 
(binary system), programming, problems and 15 ex- 
periments, 

Stock No. 70.683-AD..... ebee -..$5.98 Ppd. 
DETAILED PROGRAMMING BOOKLET FOR 
EXPERIMENTS 
Stock No. 9080-AD.....(50 pages).....$1.00 Ppd. 














Special! American Made! 
OPAQUE PROJECTOR 


Insert illustrations up to 3” x 
312" to project and enlarge them 
to 35” x 30” if screen is 614 ft. 
from projector. No film or nega- 
tives needed. Projects magazine 
pictures, photos, lettering in full 
color or black-and-white, Use in 
darkened room for best results. 
Primarily intended for children. 
Operates on 115-volt A.C. cur- 
rent. 6-ft. extension cord and plug included. Operates 
on 60 watt bulb, not included, Approved by Under- 
writers’ Laboratories, Inc. Size 12" x 8” x 41" wide. 
Weight 1 Ib. 2 oz. Plastic case with built-in handle. 


Stock No. 70,199-AD .... $7.95 Postpaid 


WOODEN SOLID PUZZLES 


12 Different puzzles that will 
: stimulate your ability to 
4 ee think and reason, Here ts a 











fascinaling assortment of 
wood puzzles that will pro- 
vide hours of pleasure. 
T wel-ve different puzzles, 
animals and geometric forms 
lo take apart and reassem- 
ble, give a chance for all the 
family, young or old, to test skill, patience, and, best 
of all to stimulate ability to think and reason while 
having lols of fun, Order yours now. 

Stock No. 70,205-AD. +++$3.00 Postpaid 


MAIL COUPON for FREE CATALOG D 


‘ EDMUND SCIENTIFIC CO., 
| Barrington, N. J. 08007 


| Completely New 1966 Edition, 148 
j Pages - Nearly 4500 Bargains 


| Please rush Free Giant Catalog-AD 
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s we go to press with this is- 
ne we feel in a somewhat 
confiding mood and offer you these 
“over-the-fence” items: 

e LBJ’s science advisor, Dr. 
Donald F. Hornig, must be one of 
the most articulate men in Wash- 
ington today. We were in his office 
close to two hours for the fascinat- 
ing interview that starts on page 


72. We had to pare the transcript 
to keep it to a reasonable length. 
But at no point did we have to fix 
up or smooth out his sentences. If 
you think that’s nothing, read the 
transcripts of other Washington 
people’s comments some time. 

e Experiments to test telepathy 
are in dead earnest. We were look- 
ing for props for this month’s cover 
picture at Maimonides Hospital. 
Dr. Montague Ullman, laboratory 
director, picked up an envelope con- 
taining a card used in the previous 
night’s experiment. An assistant 
snatched-it out of his hand, insist- 
ing that only independent judges 
used in the tests could open it. 

e High school librarians around 
the country were asked by the Mag- 
azine Publishers Association which 
magazines are most read in their 
libraries. Science Digest ranked 
17th among 85 national magazines 
mentioned and lst among all sci- 
ence publications. Students must 
enjoy it—but never as much as we 
enjoy putting it out. We thank you. 
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Symbolic view of telepathy 


experiment shows Dr. Montague 
Ullman at EEG machine, = 
right. At left, Receiver i 
chooses card “transmitted” © vy; 
telepathically by Sender, rear, _ 
while Receiver was asleep. For §>s a 
full telepathy story, see page 48. 
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NEW BACTERIAL THREAT, Medical researchers 
at the Chicago Medical School found the 
first evidence in the U.S. that bacteria 
can pass on antibiotic resistance to other 
bacteria. Bacteria that develop resistant 
strains can transfer their resistance by 
simple cell-to-cell contact. The result may 
be to make a growing list of antibiotics 
ineffective against more and more types of 
bacteria. Resistance to antibiotics by 
dysentery strains ran as high as 35 percent 
in the Chicago tests. Four years ago, such 
resistance was almost nil in the U.S. One 
solution: to accelerate the development of 
vaccines against resistant bacteria. 


THE CANCER THAT DISAPPEARED. Roswell Park 
Memorial Institute in Buffalo reported a 
new case in which cancer vanished in a pa- 
tient as his immune mechanism was prodded. 
Cancer tissue transplants were exchanged 
with another patient suffering, as he was, 
from bone cancer. Weeks later, they also 
exchanged blood transfusions, each getting 
white blood cells conditioned by the other 
to fight off the transplanted tissue. In 
the patient in whom the immunization took, 
no sign could later be observed of the can- 
cer that would have killed him by May. 


BRAIN TEXTBOOKS WRONG. They say someone who 
has the left half of his cerebrum removed 

cannot talk, write or do abstract work. Dr. 
Aaron Smith of Nebraska U. said he operated 
thus on an Omaha man who can do all three. 
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Wide World Photos 


NEW VIEWS OF THE MOON. A fascinating lunar 
panorama was flashed back to earth by cam- 
era-toting Lunar Orbiter. The pictures re- 
vealed unknown details of the side we can't 
see from earth as well as the visible one. 
After an almost perfect flight from Cape 
Kennedy, the 850-pound craft with clover- 
leaf panels began looping around the moon 

in a 34-hour orbit. Its purpose: to scan 

the lunar surface for likely spots on which 
to land astronauts. The space-penetrating 
photo lab included a camera with two lenses 
as well as a film processor and an electron- 
ic mechanism to scan the film with light and 
convert the images into radio signals. 

One shot (above) showed typical craters, 
ridges and other features. Experts in sele- 
nodesy (the lunar equivalent of geodesy) 
began a close study of the details. 


ALSO IN SPACE--NASA aimed a telescope at 
stars from 90 miles up. The device, STRAP, 
then radioed 80 seconds of data to earth. 
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UFO'S IN THE NEWS AGAIN, The Air Force de- 
cided to initiate a more thorough investi- 
gation of reports of unidentified flying 
objects. It hoped to get a university to 

look into reports, taking perhaps 10 man- 
days to study each of about 100 sightings 
annually. Meanwhile, a U. of California, 
Berkeley, research consultant reported on 

a three-year study of flying saucer clubs. 
Their members' education, physical and men- 
tal health, he said, were below average. 


HOPE FOR THE HUNGRY. Purdue U. scientists 
found a protein-rich strain of corn. They 
noted a high lysine content in samples of 
a strain known as Opaque-2. Lysine is an 
amino acid found in proteins. The high ly- 
sine trait was then bred into hybrid corn, 
which was fed to Guatemalan children. It 
was found to have almost the same protein 
value as skimmed milk. Farm experts said a 
25 percent increase in corn protein could 
close the world protein supply gap. 


RNA PUZZLER. Researchers threw cold water 
on the notion that you can inject the capa- 
city to learn. They conducted experiments 

in seven independent projects to attempt to 
repeat positive results that others claimed 
with injections of RNA (ribonucleic acid). 
RNA has been thought to have a key role in 
the learning (or memory) process. The exper- 
imenters found "no clear evidence" that 
learning ability had been transferred. But 
they urged further work along those lines. 


YES, THERE WAS A CAMELOT, British archaeo- 
logists said they'd found the site of King 
Arthur's castle at South Cadbury, England. 
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MORE ON ICARUS. The asteroid is still sche- 
duled to give Earth a wide berth--4 million 
miles--when it comes this way in June, 1968. 
But Australian physicist Stuart Thomas But- 
ler speculated that a slight change of its 


course could place it within our gravita- 
tional pull and drag it into our planet's 
atmosphere. Any city it struck, he said, 


would vanish. He added that, 


if necessary, 


a nuclear missile could destroy it first. 


river channels for distances of a 


few yards to nearly a mile. They 
are packed together in a solid bor- 
der on both banks. Along the 
abandoned Cafio Los Angeles-Cafio 
Pajaral system, the ridges run for 
10 miles. Yet, nearby cafios of the 
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yuca crop even during the dry sea- 
son. However, “There can be no 
question that the floods on the San 
Jorge are much higher and more 
prolonged today than they were 
when the ridged fields were con- 
structed,” claim the authors. 


same size and importance have no 
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The other agricultural reason for 
-« the ridges might have heen irvien 
GOODBYE TO AIRBORNE BACTERIA, Infection in 
the operating room can come from bacteria 
carried on particles in the air, but it 
needn't any more. The Lovelace Clinic and 
Foundation in Albuquerque, N.M., adapted 
the idea of "clean rooms" used in industry. 
It set filtered air flowing at 1 mph in 
through the ceiling and out through the 
floor. Result: one possible infection from 
the air in six months of operations (300). 


ridann -+ 


NEW CANCER DRUG. FDA approved the market- 
ing of Vercyte (pipobroman) said to be the- 
rapeutically effective in two rare forms of 
cancer involving the blood--polycythemia 
vera and chronic granulocytic leukemia. 


QUOTE OF THE MONTH; "The world is on the 


threshold of the worst famine in history." 
--Advisory commission of the UN's FAO. 
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They | 


Purdue U. 
found a protein-rich strain of corn. 
noted a high lysine content in samples of 
a strain known as Opaque-2. Lysine is an 

amino acid found in proteins. The high ly- 
sine trait was then bred into hybrid corn 
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Mystery of an engineering wonder 


by Jeanne Reinert 


AN-MADE ridges, built before 

the age of metal tools or 
draft animals, have lined waterways 
in Colombia for untold centuries. 
For some reason, the engineering 
feat was abandoned long before the 
Spanish conquistadores invaded the 
area in the 1500’s and its existence 
has remained virtually hidden un- 
til now. 

The vast network of 80,000 acres 
of ridges was discovered by Dr. 
James Parsons, professor of ge- 
ography at the U. of California, and 
William Bowen, a graduate student. 
They made the discovery through 
reconnaissance photos of the San 


Jorge River flood-plain, 150 miles 
inland from the Caribbean Sea. 

The mysterious ridges cannot 
easily be recognized by ground or 
river travellers. The dry season, 
December to April, turns the area 
into a rich grazing pasture. In the 
flood season, from June to Novem- 
ber, the plain is covered with water. 
The ridges are most evident during 
the first days of the rainy season, 
when the grass is parched on the 
ridge’s humps and the unflooded 
furrows are lush green. 

Three types of ridges dot the 
area. Most numerous are of the 
so-called “cafio” pattern. Ridges 
extend at right or oblique angles 
from natural levees on each side of 
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abandoned channels. The second 
type is a checkerboard of short 
parallel ridges from 10 to 30 yards 
long. They are found on better- 
drained land. They are arrayed ir- 
regularly but more or less at right 
angles to one another. The third 
consists of roughly parallel ridges 
that look like a washboard and do 
not seem to feed into any natural 
levees. 

Cafio patterns run back from old 
river channels for distances of a 
few yards to nearly a mile. They 
are packed together in a solid bor- 
der on both banks. Along the 
abandoned Cafio Los Angeles-Cajfio 
Pajaral system, the ridges run for 
10 miles. Yet, nearby cafios of the 
same size and importance have no 
ridges at all. Does this mean some 
cafios had religious significance? 
Are the cafios without ridges young- 
er than the civilization that built 
the ridges? No one can answer 
these questions. Today’s natives 
are not even aware that the ridges 
are man-made. 

Compelling reasons would be 
needed to make such backbreaking 
labor worthwhile in the era before 
metal tools or beasts of burden. All 
the earth had to moved with hand 
tools. The ridges are three to five 
feet high and 15 to 25 feet wide. 
The men who built the ridges were 
highly organized and had to have 
a purpose. 

Did they grow crops on the 
ridges? “The ridges are normally 
wide enough to have supported at 
least four or five rows of root crops 
or maize,” report the discoverers in 
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Geographical Review. Probably the 
earliest farmers of coastal Colombia 
and Venezuela grew root crops such 
as the yuca, sweet potato, malanga 
and yampee. By the time of the 
Conquest, yuca was the staple 
starchy food crop. It may have 
been the ridge crop. Yuca, grown 
from stem cuttings, requires good 
drainage and six to eight months to 
mature. Today’s climate puts the 
ridges under water too long for a 
yuca crop even during the dry sea- 
son. However, “There can be no 
question that the floods on the San 
Jorge are much higher and more 
prolonged today than they were 
when the ridged fields were con- 
structed,” claim the authors. 

The other agricultural reason for 
the ridges might have been irriga- 
tion. Although the flood plain is 
now often under water, Parsons and 
Bowen suggest that continued sink- 
ing of the land could account for 
that. When the ridges were built, 
they may have been designed to 
adapt the land to a more arid cli- 
mate. Irrigation was a feat not 
necessarily beyond the early South 
Americans. 

Old fields of ridges also exist 
about 200 miles south of the San 
Jorge flood plain, in Venezuela, in 
northeastern Bolivia (2,000 miles 
south) and on the coast of Surinam. 
How the technique originated and 
spread so far are the most puzzling 
questions of all. 

The discovery adds another chap- 
ter to a new way to scout for 
archaeological ruins—aerial pho- 
tography. 
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INGIDE PoVGHIATRY TODAY * 


by Flora Rheta Schreiber 
and Melvin Herman 


YOUNG man always panicked 

when either he or someone 
else had a coughing spell. A simple 
cough or two filled him with anx- 
iety. The panic became so alarming 
that he saw a psychiatrist. 

During one session, as he was 
describing the cough he feared most, 
“a loose, fluid one,” he suddenly 
began talking with great emotion 
about an automobile accident he 
had been in when he was nine, an 
accident in which his uncle had suf- 
fered a crushed chest. His uncle, 
struggling for breath, had repeated 
coughing attacks. 

The young man for years had 
“forgotten” this terrible event. But 
when he had vividly described it to 
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the extent of virtually reliving the 
experience, he never again had any 
special reaction to the sound of 
coughing. He was released from his 
phobia. Although it seemed to 
spring up from nowhere, it was a 
substitute created in a flight from 
the original object of dread. 

But not every phobia stems from 
the one-step, trauma-producing in- 
cident, like the young man’s ac- 
cident. 

Dr. Joseph Wolpe of Temple Uni- 
versity Medical Center pointed out 
in a recent paper that phobias usu- 
ally have as a basis something of 
long standing, perhaps rejection or 
disapproval. 

This is illustrated by the story 
of another young man’s theater 
phobia. This boy, a college student, 
found himself unable to enter a 
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theater. The onset was easily traced 
to one incident. He had worked 
brilliantly on the school literary 
magazine and felt he had earned 
the editorship. Yet he had been 
passed over for someone who had 
shown less ability. He couldn’t ac- 
cept this slight and went to see the 
faculty member responsible for the 
appointment. His reception was in 
no way satisfactory. 

The professor just didn’t sym- 
pathize with the young man’s point 
of view and the student left in an 
unresolved rage. 

That evening he had a date to 
take a girl to the theater. He didn’t 
feel like going, but he went because 
the girl was important to him. 
They were no sooner seated when, 
looking around, he saw the profes- 
sor. He immediately became vio- 
lently ill. He dragged the surprised 
girl out of the auditorium. His 
theater phobia was born. But the 
fact that he had seen the professor 
was quickly forgotten. It took prob- 
ing to get him to recall the event 
at all. 

Still, this was not the rock bot- 
tom. His failure to get the editor- 
ship had been extremely important 
to him because at home he had been 
driven to demand success of him- 
self. His mother was a bitter wom- 
an, married to a man who was not 
very successful in business and she 
let the family feel the weight of her 
regret. She was cold and disapprov- 





Miss Schreiber is an award-winning 
writer on psychiatry; Herman, the Ex- 
ecutive Secretary of the National Asso- 
ciation of Private Psychiatric Hospitals. 
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ing; to win her love, he had to suc- 
ceed. Her son was not even con- 
sciously aware that she had forced 
this need on him. But he struggled 
constantly to come out first in ev- 
erything. 

The word phobia came from the 
Greek word “‘phobus,” which means 
flight, fear, dread or panic. 

“YT would define the phobia as a 
specific pathologic fear which is out 
of proportion to the apparent stim- 
ulus,” said Henry P. Laughlin, 
M.D., of Bethesda, Maryland, at 
the recent annual meeting of the 
American Psychiatric Association. 
“The phobia is an obsessively per- 
sistent kind of unrealistic fear which 
is inappropriate and unreasoning. 
The phobia seeks to defend the un- 
conscious and the repressed.” 

A characteristic of the phobia is 
this inappropriateness. In phobias, 
the punishment, as it were, does not 
fit the crime. Yet in many classic 
phobias, the stimuli can be traced. 
According to Freud, for example, 
fear of the dark, of being alone or 
of a stranger, derives from the need 
for the presence of the mother. 

Freud laid the groundwork for 
the study of phobias in a paper 
written in 1909, “Analysis of a 
Phobia in a Five-Year-Old Boy.” 
The boy’s parents could not under- 
stand why he was afraid to go out 
on the street. He said it was be- 
cause a horse might bite him. Freud 
noted that the onset of the phobia 
was preceded by fretfulness and 
instability which occurred whenever 
the boy was with both parents. 
These signs of anxiety disappeared 


as soon as the phobic fear became 
established. The substitution of the 
conscious fear of horses for the un- 
conscious fear of his father relieved 
the boy’s anxiety in the home. 
Moving his anxiety from an em- 
barrassing source to a neutral one, 
provided a psychic bonus for the 
child. 

The phobia is an emergency de- 
fense, unconsciously put into opera- 
tion when the circumstances de- 
mand it. The flight or avoidance 
runs the gamut from simple phys- 
ical avoidance of the threat or the 
locale of the threat to very complex 
and symbolic attempts at psychic 
avoidance. 

The phobic patient may be very 
hesitant to let go of his symptoms. 
In several recent lectures, psychi- 
atrists have discussed current meth- 
ods of treating phobias. 


Tracing the source 


As indicated, at times the phobia 
can be rapidly and dramatically dis- 
solved by searching out the initiat- 
ing experience or the first manifes- 
tation of a sympton. This tracing 
technique is not always possible. 
Not all phobias have such a well 
defined onset. Therapy takes many 
other forms; treatment through 
drugs to lessen anxiety, or the pa- 
tient may carry the calling card of 
a psychiatrist or wear the hat of 
a protective person to utilize the 
human capacity for symbol forma- 
tion. 

Dr. Laughlin says, “A therapeutic 
bargain must be struck. Something 
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Deep muscle relaxation 
is effective anxiety- 
inhibiting procedure. 


better must be offered the patients 
through therapy.” 

It has been found in working 
with animals that their phobias can 
be progressively overcome if they 
are able to eat in the presence of 
weak anxiety-arousing stimulation. 
Anxiety that is very strong will 
prevent feeding even in a starving 
animal; reciprocally, eating will in- 
hibit anxiety that is weak. Each 
act of eating results in some weak- 
ening of the anxiety habit condi- 
tioned to the stimulus that is being 
given and it is soon completely 
abolished. The same _ procedure, 
counter-conditioning, is then ap- 
plied to progressively stronger anx- 
iety-arousing stimuli, until eventual- 
ly even the strongest is deprived of 
the power to evoke anxiety. 

There are a number of ways of 
producing anxiety-inhibiting effects 
in man, several of which are more 
widely applicable than feeding, al- 
though feeding has been success- 
fully used to overcome children’s 
phobias. 

The most common form of desen- 
sitization employs deep muscle re- 
laxation. The anxiety-evoking stim- 
uli that the relaxation is to counter 
must be presented in a consistent 
order from weaker to stronger. For 
each class of phobic stimulus, a 
hierarchy has to be set up, a list 
that places the stimuli in ascending 
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order, The patient is given training 
in progressive relaxation. Deep 
muscle relaxation has effects that 
are the precise opposite of those 
that bring on anxiety. 


When relaxation is complete, 
desensitization begins. Now the 
therapist presents a scene for the 
patient to imagine. In treating a 
claustrophobia, for example, the 
therapist might say: “I am going 
to ask you to imagine a number of 
situations which will not disturb 
your present calm relaxed state. If 
by any chance, anything should 
disturb you, indicate this by rais- 
ing your hand. Concentrate upon 
relaxing your muscles and enjoy the 
calm feeling. Now imagine you are 
sitting in your living room com- 
fortably, after dinner, reading the 
newspaper. You see a_ headline, 
‘Miners in West Virginia Trapped 
Underground.’ ” 


Anxiety zero 


A few seconds later the patient 
is told to stop imagining the scene 
and to relax. The same scene is 
again presented for about the same 
length of time. There is also a third 
presentation of the same scene. If 
the patient has not raised a finger, 
the therapist presents the next scene 
in the hierarchy, in the confident 
expectation that before long the 
anxiety reaction will come down to 
zero. 

There is thought to be a com- 
plete correspondence between what 
the patient can accept in imagina- 
tion without disturbance and what 


Science Digest—October, 1966 


he can in real life endure without 
disturbance. The effects of desen- 
sitization are lasting. According to 
Dr. Wolpe, 90 percent of the cases 
treated by desensitization were 
either apparently cured or markedly 
improved. 

There is a converse of the phobia, 
known as the soterial reaction. This 
is the situation where one seeks a 
measure of comfort, solace or secu- 
rity. In its many possible forms 
and guises, the soterial reactions 
are widespread, if not universal. 
Linus’ blanket in “Peanuts” is a 
good example. The source of com- 
fort, the soteria, can evolve as an 
important counter-phobia. 

Essentially, in one way or an- 
other, all treatment of phobias in 
adults consists of strengthening the 
ego’s capacity to tolerate anxiety 
and to control impulses, by widen- 
ing the sense of reality and bolster- 
ing the sense of identity. Once 
there is a strengthening of the ca- 
pacity to deal with life confidently, 
phobias begin to disappear. 


Female homosexuals 


Ew insights about homosexu- 
N iity in women are emerging 
as the result of a five-year study 
on female homosexuality still in 
progress by the research commit- 
tee of the Society of Medical Psy- 
choanalysis in New York. This 
study, which parallels the society’s 
study of male homosexuality re- 
leased a few years ago, pinpoints 
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Russians Learn 
While Asleep 


(WE KNEW IT ALL THE TIME) 


News items appearing in newspapers 
and magazines throughout the nation 
report that: “In the Kiev State Uni- 
versity, a woman student mastered a 
complete course in English in 28 
nights.” 

“A philologist at the Ukrainian Acad- 
emy of Science says that sleep-learning 
is less tiring to the brain than normal 
learning.” 

This ‘“‘new’’ Russian discovery has been 
in use for over 2,000 years. In the 
United States sleep learning has been 
actively used since 1922 when Chief 
Radioman J. N. Phinney of the U.S. 
Navy successfully taught Continental 
Code during sleep. Since then, the use 
of sleep as a time for learning every 
kind of material, has become a reliable 
and accepted addition to our learning 
programs. The technique of sleep 
learning is being used by profession- 
als, students and instructors, sales 
and corporate executives, housewives 
and mothers... along with many per- 
sonalities in the public eye such as: 
Jan Sterling, José Ferrer, Red But- 
tons, Efrem Zimbalist, Jy., Sam Wan- 
amaker . .. and many others — who 
use the time of sleep to absorb infor- 
mation effortlessly and painlessly for 
instant recall when awake. 


To acquaint the readers of this news- 
paper with the simple techniques that 
allow constructive use of your sleep- 
ing hours, the Self-Development 
Research Foundation, a leading re- 
searcher in the field of learning while 
asleep, has published a compilation of 
Research Studies. These easy to under- 
stand reports tell you how to absorb 
any material while you sleep. Learn 
languages; learn to relax and control 
tensions ; control your weight ; sharpen 
your memory; develop your sales abil- 
ity — all while you sleep, and without 
losing your rest. 

This 26 page report is yours free. No 
obligation and no one will call. Simply 
enclose a dime to cover cost of postage 
and handling. Send your name and 
address to: Self-Development Research 
Foundation, Dept. Y-24, 207 East 37th 
Street, New York, New York 10016. 
Please include your ZIP CODE. 
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family interaction as the cause of 
homosexuality. 

Each parent has a specific rela- 
tionship with the homosexual 
daughter that seldom occurs with 
other children in the family. Typi- 
cally the mother is domineering and 
controlling. Often she favors her 
sons and downgrades her daughters. 
She contributes to a particular 
daughter’s homosexuality by belit- 
tling feminine attributes while play- 
ing up masculine ones. She binds 
the daughter to herself in what be- 
comes a crippling dependency. Why 
she chooses one daughter rather an- 
other varies. In some instances, it 
is because the girl was unwanted, 
especially so because of her sex. 

Most fathers of homosexual 
daughters are passive, ineffectual 
and markedly subordinated and be- 
littled by the mother. They con- 
tribute to the daughter’s homosexu- 
ality through indifference or default. 
When the daughter, seeking rescue 
from the mother, turns to the 
father, he fails her. It is at this 
point that the daughter uncon- 
sciously renounces her feelings both 
for her father and for all other 
men to begin a plaintive and pitiful 
search for acceptance by her moth- 
er. With the father’s’ abdication, 
the mother becomes an increasingly 
awesome figure. 

Since it takes two parents and a 
special family interaction to make 
a lesbian, either parent, by playing 
a truly constructive role, can prob- 
ably prevent the possibility of ho- 
mosexuality, irrespective of the 
other parent’s behavior. 
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Dr. Bowles holds fluidic circuit module. 


rR. Romald E. Bowles (above), 

Science Digest Inventor of the 
Month, is credited with basic dis- 
coveries in fluidics, the relatively 
new art of fluid control without the 
use of moving parts. 

The specific application for which 
he was recently awarded Patent 
3,259,096 is a “bow thruster” gov- 
erned by a fluid amplifier. Such 
amplifiers regulate the flow of gases 
and liquids pretty much as the 
vacuum tube controls electric cur- 
rents. A small stream deflects a 
much larger stream. 

The thruster, one of many de- 
vices developed by the Bowles En- 
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gineering Corporation of Silver 
Spring, Md., is designed to enable 
pilots to maneuver ships and barges 
in harbors, rivers and other narrow 
waterways. By turning a knob and 
releasing a little air or water, a pilot 
can control a considerable stream 
without mechanical valves. 

The patent covers equipment that 
will swing a vessel’s bow or stern 
to port or starboard, or move the 
whole ship ahead or astern. 

The installation forward has in- 
take parts near the keel and outlets 
near the surface on both sides of 
the bow. When a pump is started, 
water will flow evenly through both 
discharge ports, until the pilot cuts 
one stream and increases the other. 

The stern equipment is similar. 

The fore-aft .thruster amidships 
resembles these but upside down, 
taking water in above and pushing 
it out below. The pilot decides 
whether the flow is to be ahead or 
astern. There may be a thruster on 
one or both sides of the vessel. 

According to the patent, the 
Bowles fluid-amplifier equipment 
is cheaper and simpler than other 
thrust systems. By directing the 
jets of water downward, it mini- 
mizes damage to boats and locks. 

The inventor organized his com- 
pany in 1961 after leaving the en- 
gineering staff of the Harry Dia- 
mond Laboratories in Washington. 

—Stacy V. Jones 
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INVENTIONS 
PATENTS 
PROGESOES 


The seat that can 





Cox Safety Seat is well padded, supported, 
anchored to safeguard auto passengers. 


NEWLY developed safety car 

seat that can be installed by 
an ordinary garage mechanic is 
capable of protecting the occupant 
from forces up to 30g’s. That’s how 
much force he would experience in 
a 40 mph, head-on crash with a 
brick wall (see page 88). 

The Cox Safety Seat Mark 2 has 
withstood test loads of 5,000 lbs. 
The seat owes its staying power to 
a welded aircraft steel frame with 
breaking strain of nearly 45 tons. 

Much of the deceleration force 
from an impact is absorbed by the 
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save your life 


slide arrangement of the seat 
mounting frame. 

Six widely-spaced supports drilled 
through the floor of the car give 
ample seat anchorage. To anchor 
people to the seat, there are con- 
nection points inserted into the 
seat itself, permitting the use of a 
shorter, less bulky safety belt. One 
version of the Mark 2 is fitted with 
an inertia reel belt which allows 
complete freedom of movement dur- 
ing normal driving but locks un- 
der sudden deceleration. A built-in 
padded neck support prevents whip- 
lash injury; the back of the seat is 
also heavily padded to protect pas- 
sengers in the rear. 

These seats are already available 
in eight British cars and will soon 
be on the U.S. market. 


Punctures in space 


Punctures are a problem for 
space craft as well as with earth- 
bound vehicles. But a self-sealing 
rubber material developed by the 
Air Force Systems Command should 
make quick work of micrometeorite 
holes. 

When struck by the super-speed 
particles, the liquid rubber hardens 
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automatically, clogging the rupture. 

To produce a hardened elastero- 
meric mass that will seal the punc- 
ture, two liquid rubber reactants 
are necessary. Organic materials of 
the polyurethane types have proved 
to be the best reactants so far. They 
will combine under temperatures 
from 30 to 125° F., and can be 
stored for more than six months. 

Packaged separately in the walls 
of the space vehicle, the reactants 
are “mixed” by the outward flow 
of air after puncture, and solidify 
on contact with each other. After 
hardening, the material does not 
react with the metal around it, and 
has sufficient strength and adhesion 
to the metal to withstand pressure 
from inside the spacecraft. 


Word maze 


An auto-instructional aid to word 
recognition, letter formation and 
spelling has been designed by a 
British education specialist for chil- 
dren who are just beginning to learn 
to read or who are falling behind 
in their reading because they have 
not acquired the basic skills. 

The Magnetic ‘“Trace-a-word” 
unit has letters molded in high- 
impact polystyrene in the form of 
channels raised on a base measur- 
ing approximately 3 inches by 1.1 
inch. Each letter channel has an 
entrance and exit hole through 
which a metal ball can pass. Chan- 
nels molded on the underside of 
each letter provide concealed path- 
ways between the letters. The let- 
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ters are placed side by side in a 
shallow box with a clear polystyrene 
lid in any sequence, usually to make 
a word, with a picture alongside. 

Using a magnetic stylus, which 
is moved over the surface of the 
box lid like a pencil, the child traces 
the ball around each letter in turn. 
At the end of each letter, the ball 
is allowed to fall through an exit 
hole, guided by the stylus along the 
concealed underpass, and drawn up 
through the hole at the beginning 
of the next letter. 

When the whole word has been 
traced the ball is guided past the 
illustration of the word; it then 
passes into a channel which returns 
it to the beginning of the word. The 
unit is therefore a word maze, ac- 
cording to its inventor. There is 
only one route through the maze 
and that route insures a correct 
word attack. Correct letter-forma- 
tion, correct sequence of letters 
and left-right progression are auto- 
matically induced as the child traces 
the ball through the word-maze in 
the direction of the illustrations. 


Pre-routed word maze helps children help 
themselves learn proper word formation. 
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Super ‘wind tunnel’ 


NASA’s Ames Research Center in 
California has what is called a 
“Hypervelocity Free Flight Facil- 
ity,’ a “wind tunnel” that can 
simulate a spacecraft’s return flight 
into the earth’s atmosphere. 

The facility contains three huge, 
light gas guns which fire free-fly- 
ing spacecraft models at 20,000 
miles an hour in wind tunnels. The 
models fly into an air stream flow- 
ing at 10,000 mph from the op- 
posite direction. This combined 
speed of 30,000 mph makes the 
new Ames aerodynamic simulation 
facility capable of simulating speeds 
twice as fast as any other facility. 

The 30,000 mph speed is fast 
enough to resemble earth return 
from many of the planets, as well 
as entries into other planetary at- 
mospheres. 

Atmosphere reentry speed for 
spacecraft coming back from the 
moon is 24,500 mph. Minimum and 
maximum practical speeds for space 
craft returning from planet missions 
will range from 28,000 to 44,000 
mph. 

The new facility uses free-flying 
models, one inch to one and one 
half inches in diameter. The models 
are photographed many times dur- 
ing each flight at millionths-of-a- 
second exposures. 

The new 30,000-square-foot facil- 
ity contains three major tunnels: 
an aerodynamic tunnel to study 
spacecraft flight characteristics; a 
radiative tunnel to study heating 
characteristics; and a gun develop- 
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ment tunnel to improve launch 
guns. All three tunnels employ light 
gas guns. 

These guns work by using ordi- 
nary gun powder to drive a plastic 
piston down a long tube. The pis- 
ton compresses a charge of hydro- 
gen to pressures above 200,000 
pounds per square inch so quickly 
that the temperature rises to about 
8,000° F. The hot hydrogen is an 
exceedingly efficient propellant for 
pushing the model down the launch 
tube. 


2 new laser uses 


A wavelength selector which 
changes the color of a laser beam 
at high speed has been developed 
by IBM. 

According to company scientists, 
it could lead to color-coded com- 
puter memories capable of storing 
up to a hundred million bits of in- 
formation on one square inch of 
photographic film. 

The color selector consists of a 
series of special crystals and prisms 
placed within a laser which gen- 
erates a multi-color light beam. By 
applying proper voltages to certain 
of the crystals, all colors are blocked 
except the one selected. 

Photographic memories in which 
tiny spots on film represent the 
“ones” and ‘zeros’ of computer 
language have been developed by 
computer scientists. The high den- 
sity storage using the laser color 
selector would be attainable in a 
system where “ones” and “zeros” 
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Selector device (above) can discriminate 
color beams of multi-color laser. After 
beam travels through selector to screen, 
prisms separate dots of chosen color. 


Continuous-wave gas laser can “lase’’ at 
several different wavelengths simultaneous- 
ly by being dispersed once through a grat- 
ing and then again through glass prisms. 
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are stored in layers, according to 
color, in the film’s emulsion. 

With a reversible photoseasitive 
medium, such as_ photochromic 
glass, the selector could be used as 
the key element in a high-speed, 
high-density memory in which one 
color would record information in 
the medium, a second color would 
read the information and a third 
color would erase it. 


* OF 


The argon ion laser is shown 
doing its stuff by Dr. A. Stevens 
Halsted (bottom). With a poten- 
tial power of eight watts, the gas 
beam “lases” at several different 
wave-lengths in the blue-green re- 
gion of the visible spectrum. 

Invented at Hughes Aircraft 
Company,. where lasers first saw 
light of day in 1960, the extraordi- 
narily bright and narrow beam 
could provide deep-space commu- 
nications for planet missions. 

The coherent beam originates 


. from a gas discharge tube located 


inside a magnet solenoid (large 
circle in rear), emits through an 
output mirror (next circle), is dis- 
persed into wavelengths by a grat- 
ing (third circle) and is further dis- 
persed by glass prisms in foreground. 

Other applications may be for 
processing computer information, 
determining the exact distance to 
targets, carrying millions of voice 
and television signals. It also has 
uses in holography, the new field of 
lensless photography. (See “The 
Picture That Hangs in Mid-air,” 
Sept. 1966.) 
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THE ASTRONOMY oTORY 





K.F.S. 


Great nebula is part of our Milky Way. 
Other clouds are now racing to join galaxy. 


CIENTISTS must keep their the- 
S ories flexible, for they are sub- 
ject to alteration or even complete 
reversal in light of new data. 

Astronomers encountered sam- 
ples of both situations recently. 

Hydrogen clouds approaching our 
galaxy were found by an Ohio State 
University team to be heading to- 
ward us at higher velocities, emit- 
ting more intense radiation and 
covering a larger part of the sky 
than previously estimated. 

The new facts were established 
with the university’s 260-foot radio 
telescope. The astronomers esti- 
mated that the clouds were travel- 
ing at 500,000 miles per hour. They 
also placed the cloud mass at a high 
galactic latitude. (High galactic 
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latitude is a term referring to a 
position at a high angle or “straight 
up” from the plane of our galaxy.) 

The clouds were located by the 
radiation they emitted at a wave- 
length of 21 centimeters. The 
wavelength pinpointed their iden- 
tity as neutral hydrogen clouds. 
This means that the clouds are com- 
posed of atomic hydrogen or com- 
plete hydrogen atoms, the opposite 
of ionized hydrogen in which the 
atom is broken up into charged 
fragments. 

“As a result [of this discovery], 
the entire picture concerning neu- 
tral hydrogen clouds has changed,” 
said Dr. John D. Kraus, director 
of the Ohio State Radio Observa- 
tory and a member of the four-man 
team that made the new findings. 

One theory advanced to explain 
the existence of the onrushing cloud 
mass is that it may have resulted 
from superexplosions in our galaxy 
1 million years ago. 

“These explosions may have 
blown the material out of the plane 
of our galaxy, and it is now falling 
back toward the galaxy,” Dr. Kraus 
suggested. He also pointed out that 
this discovery is not related to the 
controversy over “big bang” and 
“steady state” theories about the 
formation of the universe. 

No hypotheses were proposed 
concerning the ultimate effect on 
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the earth when these clouds even- 
tually enter our galaxy, if they ever 
do. 

iia Tae 

The other recent astronomy 
breakthrough was an about-face in 
the theories about Martian terrain. 
It may be significant enough to in- 
fluence the type of landing proce- 
dure used in future explorations of 
that planet. 

The light and dark areas of Mars, 
patterns readily discernible to the 
telescopic eye, were thought to be, 
respectively, the highlands and low- 
lands of the red planet. But two 
astronomers of the Smithsonian As- 
trophysical Observatory have now 
advanced speculations that reverse 
the order. 

Drs. Carl Sagan and James B. 
Pollack describe the bright dust- 
covered deserts as lowlands and the 
dark areas as gigantic, flat-topped 
plateaus or continents rising six to 
nine miles above the deserts. The 
two men maintain that these areas 
possess the distinct atmospheric 
pressures normally accorded to high- 
or low-lying regions. In view of 
this calculation, they theorize that 
the lowlands’ pressure may be suf- 
ficient to support a parachute land- 
ing. 

Previous estimates of Martian 
atmospheric pressure have suggested 
that soft landings of spacecraft on 
the planet could not be attempted 
without retrorockets. 

The findings of Drs. Sagan and 
Pollack are based upon analysis of 
radar, infrared probes and other 
observations of Mars. 
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The infrared spectroscopy meas- 
urements taken by the two men 
provided an average figure for both 
dark and bright areas of about 12 
millibars. (A millibar is 1/1000 of 
the atmospheric pressure at the 
earth’s surface.) The Mariner 4 
Mars probe measured an atmos- 
pheric pressure of 6 millibars, but 
it was found that this figure re- 
ferred only to the dark highlands. 
The lowlands, miles below, should 
have considerably more pressure. 

Pollack and Sagan believe it 
reasonable to suppose that if the 
dark areas were lowlands, as prior 
reports indicated, they would fill up 
in no time with the dust-like ma- 
terial that cloaks Mars. Instead, 
the shape and size of the dark areas 
remain unchanged, even during the 
violent dust storms that ravage the 
entire planet. 

Scientists for many years at- 
tributed the rapid receding of the 
polar ice cap over the dark areas 
to their being lower and, therefore, 
warmer regions. But the Martian 
atmosphere is insufficient to retain 
heat, so that low areas will not 
necessarily be any warmer than high 
regions. According to Sagan and 
Pollack, the polar ice cap recedes 
at such a pace because the wind 
blowing over these areas causes 
evaporating water vapor to be car- 
ried off rather than falling back and 
reforming as frost. 

This combination of wind and 
high altitude may also affect the 
seasonal coloration changes, or 
“darkening,” often attributed to 
vegetation growth on Mars. 









AS range of new careers, 
“not thought remotely feasible 
even a decade ago,” is beckoning 
college students to continue in grad- 
uate studies. 

Richard G. King, director of Har- 
vard’s Office of Graduate and Ca- 
reer Plans, says the development 
has been so rapid that academic 
advisers and deans may be unaware 
of good programs in existence that 
are in a student’s special area of 
interest. 

The student, in turn, finds his 
career decision a difficult one, ‘not 
because of inner psychological con- 
fusion, but because of the number 
of appealing options that confront 
him.” 

Not only in the sciences, King 
says, but also in the social needs of 
the developing nations and of 
America’s urban centers, new ca- 
reers have opened up. Furthermore, 
business is borrowing “the math- 
ematical tools of the hard sciences 
for control and decision making.” 

Among students, King com- 
ments, “we see no diminution of 
interest in business, but rather a 
desire to obtain new technical and 
professional skills.” He adds: 

“Tf the majority of college grad- 
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uates ‘had to’ enter business di- 
rectly 25 or 30 years ago to make 
the economy go, just as large num- 
bers of adults ‘had to’ enter agri- 
culture a century earlier, so must 
more enter the evolving profes- 
sional service fields if the improve- 
ment of human welfare is to con- 
tinue. 

“Graduating seniors seem to sense 
this better than does the average 
businessman or the already estab- 
lished doctor, lawyer, or college 
professor or dean for that matter.” 

King gives this survey of new 
career opportunities open to col- 
lege graduates: 

“The proliferation of knowledge 
and the demand for increasingly so- 
phisticated technical and methodo- 
logical skills have probably been 
most noteworthy in the natural sci- 
ence fields in this post-Sputnik era. 
Entire new academic programs have 
been organized or synthesized in 
fields like biophysics and_astro- 
physics or in new areas of the bio- 
chemical, mathematical and earth 
sciences. Even the most conserva- 
tive of the medical schools are 
considering curricular changes to 
take account of advances in scien- 
tific research and the increasing 
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level and variability of undergradu- 
ate preparation in science, as the 
advanced placement program makes 
its full impact felt on undergradu- 
ate education. 

“But it is not merely in the fields 
of natural science that professional 
training and practice are changing 
rapidly. The rapid lowering of bar- 
riers between the natural and so- 
cial sciences through common math- 
ematical methodologies in statisti- 
cal control information theory, or 
computer-based data reduction has 
been reflected in joint graduate pro- 
grams. The U.S. Government has 
provided increasing support . . . to 
attack directly the massive prob- 
lems of the world in nutrition, in 
agriculture, in public health, in 
population control, in education 
and in industrialization. 

“Quite suddenly, a whole range 
of skills is in demand. Anthropolo- 
gists and sociologists are sought to 
work with medical doctors and pub- 
lic health officials in planning for 
the introduction of new nutrients 
into the diets of members of tradi- 


‘New 
Texas A&M 
cyclotron 





tional societies. Demographers are 
asked to work with doctors in as- 
saying the need for population 
control, with economists in project- 
ing labor force figures, or with edu- 
cation officials in projecting school 
needs and school costs. 

“The applied (and allied) fields 
of economic and educational plan- 
ning become, with population 
growth, suddenly more urgent; and 
with government and foundation 
funding, suddenly more viable. 

“New graduate programs are es- 
tablished to provide a range and a 
mixture of relevant disciplines and 
skills not incorporated in the single 
academic disciplines of economics, 
or government, or anthropology, or 
psychology, or history. And schol- 
ars in ‘pure’ disciplines are pressed 
to keep up with the establishment 
of ‘applied’ and ‘joint’ programs at 
other institutions even in their own 
area of competence. 

“Closer to home, the social needs 
generated by rapid urbanization 
have created a whole new family 
of occupational tasks and new kinds 











At Texas A&M, construction is under way on perhaps the finest cyclotron on any 
campus. The one at the University of California at Berkeley is similar, but the Texas 
A&M one will incorporate later technological developments. An enrollment boom has 
stimulated a $25 million building program on school’s king-size, 5,200-acre campus. 
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of professional training for those 
tasks. 

“City planning is at once physi- 
cal, aesthetic, economic, adminis- 
trative, sociological, medical and 
educational in nature. As the cities 
change rapidly, so must the pro- 
fessions of design engineering, so- 
cial welfare, public administra- 
tion, business administration, public 
health and education. So must even 
such a staid and well established 
profession as law, and several law 
schools are in fact considering the 
reorganization of their curricula in 
order to place the traditional legal 
disciplines more directly in the 
context of the modern megalopolis. 

“Business administration, which 
revolutionized itself from ‘the old- 
est of the arts’ to ‘the newest of the 
professions’ through the case study, 
is undergoing another revolution.” 

Are colleges meeting their re- 
sponsibilities in the face of such 
changes? King puts it this way: 

“The truth is that the adminis- 
tration in the average undergradu- 
ate college is much more interested 
in the process of transition into 
the college than in the more com- 
plicated, more interesting and, if 
we may say so, more significant 
process of transition out of college.” 

Are students running away from 
the challenge? 

“We in the Office of Graduate 
and Career Plans,” says King, “‘see 
very few examples of ‘escapism’ or 
‘confusion’ or ‘avoidance’ or the 
other stereotypes which have been 
popularly attributed to the prospec- 
tive graduate student.” 
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Dr. E. Hotchkiss, dean of Harvey Mudd, 
tells Jon Wunderlich about new system. 


When dropouts 
are high 


HE sophomore slump is the 

period of the academic dol- 
drums in most colleges, when drop- 
outs are high. But at Harvey Mudd 
College in Claremont, Calif., the 
slump comes in the freshman year, 
says Dean Eugene Hotchkiss of the 
engineering and science school. 

In an effort to combat this, the 
faculty and administration have an- 
nounced that no grades will be 
given in the freshman year, starting 
this fall. Students will be notified 
of “satisfactory” or “unsatisfac- 
tory” work. All freshman work that 
is unsatisfactory must be made up 
during the sophomore year. 

Faculty members, the registrar 
and the chairman of. the Student 
Academic Committee prepared the 
new system. 

It is expected to eliminate empha- 
sis on grades, encourage the stu- 
dent to study for the sake of learn- 
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ing, and allow the instructor greater 
freedom to develop course material 
in the manner most appropriate to 
the student’s needs. 

One of the causes of the fresh- 
man slump, says Dr. Hotchkiss, is 
that some students find it initially 
difficult to compete on the college 
level in a school like Harvey Mudd, 
where the standards and require- 
ments are high, and where all 
freshmen take the same courses. 
Some students who have taken spe- 
cial courses in their senior high 
school year can get by with very 
little work. Others, who may be 
just as bright, have had no ad- 
vanced courses and are in trouble. 


Negative effect of grades 


Grades have a very negative ef- 
fect on some students, he added, 
and as a motivating factor are not 
always successful. Accustomed to 
being tops in their class in high 
school, Harvey Mudd students are 
often discouraged when they fall 
into the bottom half, which it is 
certain 50 per cent will do. 

Courses under the new system 
will be conducted much as_ they 
have been—regular classes, quizzes, 
exams, lab work. Work will be cor- 
rected, graded, numbered, so that 
students will know how they are 
doing. But no final grade for a 
course will be given. 

As Dr. Hotchkiss puts, “The stu- 
dent will now have a year to learn 
how to study at the college level 
before his grades are recorded in 
indelible ink.” 
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Student-faculty 
liaison 


WELVE students and 12 fac- 

ulty members meet monthly 
at Stanford University in a student- 
faculty liaison committee. Recently, 
its chairman, Prof. John K. Ven- 
nard, said: 

“We're all in this education busi- 
ness together. By understanding 
each other, by working together, 
we'll both be more effective where 
it counts . . . in the classroom.” 

The committee has been meeting 
for three years. It grew out of a 
session on engineering education 
held at Bethel, Me., and attended 
by 60 faculty members and stu- 
dents from Stanford, Dartmouth, 
Case Institute and MIT. 

Prof. Vennard says that so far 
the committee has proceeded more 
on faith than anything else. But he 
adds that the faculty-student liaison 
mechanism is needed and will be a 
good thing when sounder and more 
frequently used. 

Several reports issued by the 
committee include one in which 
student members told the engi- 
neering faculty what they like: 

Instructors who give a brief in- 
troduction of themselves, frequent 
use of examples, frequent opportu- 
nities to ask questions, tests that 
“cover the essential points rather 
than emphasizing one point,’’ recap- 
ping of a course during ‘dead 
week,” and “classes that end 
promptly when the bell rings.” 


25 











Do lectures 
teach? 


PHysicist-educator from New 

Mexico State University, Dr. 
Jack A. Soules, spent the last aca- 
demic year at Ohio State Univer- 
sity as an “academic administration 
intern” of the American Council on 
Education. 

Searching out teaching innova- 
tions, Dr. Soules closely studied the 
traditional pattern of lectures. 

He found that lectures “frequent- 
ly, though not frequently enough,” 
are models of “clarity and wisdom,” 
but even then often lose effective- 
ness for the student who goes 
through 15 or more hours of lec- 
tures a week. 

“What can be done, what is be- 
ing done to break out of this tra- 
ditional pattern?” he wrote later 
in an analysis of the problem. 

At Ohio State, he said, dozens of 
faculty members are devoting much 
time and effort to educational inno- 
vation, “often with exciting re- 
sults.” 

“Innovation,” Dr. Soules pointed 
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U. C. Santa Barbara mechanical engi- 


H neering students built this 10-foot sub, 


the world’s first electromagnetic vessel. 
_ Prof. Stewart Way said it propels itself 
by producing a magnetic field in the sea 
with batteries that also send electric 
urrent through the water perpendicu- 
ar to the magnetic field. A “Lorentz 
| force’ is produced, propelling water to 
' the rear and driving the boat forward. 


out, “need not use expensive ma- 
chines or elaborate techniques. 
There is a professor who asks for 
a snapshot from each of his stu- 
dents to prod his memory in learn- 
ing their names... . 

“The College of Medicine offers 
an anatomy course in two forms, 
one the conventional classroom lec- 
ture and discussion; the other, a 
self-study program, using films and 
slides and models as well as books, 
as aids. Students may select either 
course according to their tastes. ... 

“Programmed learning is not 
limited to a book. In biology, a 
laboratory course has been devel- 
oped that permits the student to 
perform with a minimum of super- 
vision. . . . The material includes 
specimens, instruments, photos, in- 
structions and a specially designed 
laboratory station. .. . 

“When technology is applied to 
programmed learning, exciting new 
possibilities occur. . . . An inter- 
state system of universities tied via 
telephone lines to a massive pro- 
grammable computer has been dis- 
cussed.” 
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Best science/engineering schools 


The American Council on Education surveyed faculty members, asking 
them to rank, in their own fields only, the graduate departments at 
schools they knew. Here, by science/engineering subject, are the uni- 
versities that got a “distinguished” rating in quality of graduate faculty: 


Physical Sciences 
ASTRONOMY—Caltech, Princeton, Chicago, Calif. Berkeley, Harvard. 
CHEMISTRY—Harvard, Caltech, Calif. Berkeley, MIT, Stanford, Illinois. 
GEOLOGY—Harvard, Calif. Berkeley, Caltech, Columbia. 
MATHEMATICS—Harvard, Calif. Berkeley, Princeton, Chicago, MIT, 
Stanford, Yale, NYU, Columbia. 

PHYSICS—Calif. Berkeley, Caltech, Harvard, Princeton, Stanford, MIT, 
Columbia, Illinois, Cornell. 


Biological Sciences 
BACTERIOLOGY /MICROBIOLOGY—Calif. Berkeley, Rockefeller U., 
Illinois, Wisconsin, Caltech, Harvard. 
BIOCHEMISTRY—Harvard, Calif. Berkeley, Stanford, Rockefeller U., 
Wisconsin, MIT, Caltech. 
BOTANY—Calif. Berkeley, Harvard, Michigan, Wisconsin. 
ENTOMOLOGY—Calif. Berkeley. 
PHARMACOLOGY—Harvard, Michigan, Pennsylvania, Yale. 
PHYSIOLOGY—Harvard, Rockefeller U. 
PSYCHOLOGY—Harvard, Stanford, Michigan, Calif. Berkeley, Yale, 
Illinois. 
ZOOLOGY—Calif. Berkeley, Harvard, Rockefeller U., Stanford, Johns 
Hopkins. 

Social Sciences 
ANTHROPOLOGY—Chicago, Harvard, Calif. Berkeley, Michigan. 
ECONOMICS—Harvard, MIT, Chicago, Yale, Calif. Berkeley, Stan- 
ford, Princeton. 

GEOGRAPHY—Wisconsin, Chicago, Calif. Berkeley. 

SOCIOLOGY—Calif. Berkeley, Harvard, Columbia, Chicago, Mich. 
Engineering 

CHEMICAL ENGINEERING—Wisconsin, MIT, Minnesota, Princeton, 

Calif. Berkeley, Delaware, Michigan. 

CIVIL ENGINEERING—Calif. Berkeley, Illinois, MIT, Caltech. 

ELECTRICAL ENGINEERING—MIT, Stanford, Calif. Berkeley, Illinois. 

MECHANICAL ENGINEERING—MIT, Caltech, Stanford. 
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Faculty names 


Dr. Alexander Smakula 
(right) who developed the antire- 
flective coatings now used on all 
camera lenses, has retired from the 
MIT faculty after 15 years but is 
continuing his work at the Crystal 
Physics Laboratory. 

Dr. Ruth Sager, who has done 
pioneering work in genetics, is now 
on the staff of Hunter College of 
The City University of New York. 

Dr. Louis L. Bailin has been 
appointed chairman of the U. of 
Kansas electrical engineering de- 
partment. He had been a physicist, 
consultant and research adminis- 
trator with Hughes Aircraft Com- 
pany. 

Dr. Joseph J. Moder, a mem- 
ber of the U. of Miami faculty 
since 1964, is the new chairman of 
the department of industrial engi- 
neering. 

William S. Shoemaker has 
been named director of the School 
of Photography at Rochester 
(N.Y.) Institute of Technology. He 
is a graduate of the school, which 
has 400 fulltime students. 

Dr. Vlatko Brcic, a member of 
the engineering faculty at the U. 
of Belgrade, Yugoslavia, has been 
appointed Visiting Professor of En- 
gineering Mechanics for one year 
at Wayne State University. 

Dr. Julian Jaffee, associate pro- 
fessor of pharmacology in the 
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College of Medicine at the U. of 
Vermont, was invited to participate 
in the third International Pharma- 
cological Congress in Brazil and 


the Pacific Science Congress in 
Japan this summer. He presented 
papers on the effect of drugs on 
parasitic diseases. 

Dr. Vincent R. Learned, who 
worked with the Sperry Rand Cor- 
poration as a consultant in electri- 
cal engineering, is the new director 
of the U. of Florida’s Division of 
Sponsored Research. 

Dr. David H. Krinsley, pro- 
fessor of geology and geography, 
has been named associate dean of 
faculty at Queens College of The 
City University of New York. 

Professor Joseph I. Davies, 
who had been associated with Rice 
University’s Department of Biology 
for 52 years, died at the age of 70 
just before he was due to retire. 
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It happened... 


Required majors and minors for 
students of the College of Arts and 
Sciences at St. Louis University 
have been eliminated. ‘Flexibility 
is the keynote of the new curricu- 
lum,” said the Rev. J. Barry Mc- 
Gannon, S.J., dean of the college. 

The Faculty of Medicine voted 
the creation of a new department— 
Neurobiology—in the Harvard 
University Medical School. The 
department will serve as a focal 
point for research and teaching in 
an area ranging in scope from sub- 
cellular physiology, anatomy and 
chemistry through cellular and in- 
tegrative levels. Dr. Robert H. 
Ebert, faculty dean, pointed to “the 
great potentials implicit in this field 
in our understanding of the human 
nervous system.” 

The Louisiana State Univer- 
sity College of Engineering began 
introducing its students to com- 
puter techniques at the sophomore 
level. LSU now requires students in 
six different branches of engineer- 
ing to take the introductory digital 
computer course. The new basic 
course is attracting many under- 
graduates not required to take it. 

A new program of applied re- 
search and development in ocean en- 
gineering has been launched at the 
University of Miami. Special 
areas of study: marine corrosion, 
fisheries engineering and applied 
marine hydrodynamics. The Univer- 
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sity also announced it is now offer- 
ing graduate degrees in Atmos- 
pheric Science. 

The University of Chicago 
adopted a new biology program, 
with the third quarter elected by 
the student from a choice of 10 
courses. The university also de- 
cided no longer to award the SB 
(bachelor of science) degree to 
physics majors, but rather a new 
degree, “AB with honors.” 

From Dallas, Southern Meth- 
odist University began offering 
graduate engineering courses to in- 
dustrial employees in Greenville, 50 
miles away, via TV. Microwave 
relays carry both sound and pic- 
ture and a two-way voice system 


allows students to ask questions. . 


LTV Electrosystems, whose em- 
ployees are the students, planned 
to use a plane to take homework 
and test papers back and forth. 

University of Michigan elec- 
trical engineering students who de- 
signed a new computer-controlled 
highway system as a class project 
were asked to report on their work 
before the Instrument Society of 
America in October. 

Engineering studies at the Uni- 
versity of California, Santa 
Barbara, were consolidated in a 
unified, four-year curriculum to 
permit “greater control of students 
and their programs . . . consistent 
with recommendations of the Engi- 
neering Council for Professional 
Development.” 
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From the Editor’s desk 


... are making it difficult for 
medical researchers to use sick 
people as guinea pigs. The U.S. 
Public Health Service now requires 
all institutions receiving PHS fi- 
nancial assistance to provide it with 
explicit information on research in- 
volving human beings. Reports must 
include “the risks and potential 
medical benefits of the investiga- 
tion” and “the methods used to ob- 
tain informed consent from _pa- 
tients.” 

If the gravity of the risks so in- 
dicate, application for Federal fi- 
nancial aid will be denied. 

The new restrictions affect about 
40 percent of all medical research 
in the U.S. Investigation of the 
moral and ethical basis for other 
research with humans will be con- 
tinued by the Academy of Arts and 
Sciences, Boston, Mass., under a 
new $100,000 PHS award. 


... Say the farther you drive, 
the faster you go. The High- 
way Research Board, in a new re- 
port, says that is the most signifi- 
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I see 
where 






Licey... 


cant influence on speed characteris- 
tics in automobile driving. Other 
findings: 

Divorced men and women and 
single women drive faster than mar- 
ried men and women. 

Out-of-state cars are driven fast- 
er than in-state cars. 

Non-owners drive at greater 
speeds than owners. 

The higher the average yearly 
mileage, the higher the average 
speed at which people drive. 


... have installed the first com- 
puter-teacher in an American 
elementary school. It was due to 
be in full operation this September, 
at Brentwood School in East Palo 
Alto, California. Patterned after a 
model operated at nearby Stanford 
University, it is designed for use by 
160 first-graders in learning read- 
ing and mathematical skills. 
Problems in mathematics or sen- 
tences for reading are flashed on a 
TV-type screen. The student re- 
sponds by touching a “light pen” to 
the screen, marking the correct an- 
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swer. Or he may type the answer 
on a typewriter keyboard or give it 
audibly into a speaker system. 

All the components at the termi- 
nal, where the student works, are 
connected to a computer. It, in 
turn, keeps track of the students’ 
scores, feeds new material as their 
skills increase, and analyzes the 
data so teachers and school officials 
can check on their progress. 


. .. have come up with new 
ways to reduce weight. Dr. Gary 
E. Stollak, an Indiana University 
assistant professor of psychology, 
finds that talks with a sympathetic 
listener about the problems of los- 
ing weight may help a dieter shed 
the pounds. 

He divided 120 overweight volun- 
teers into five groups, each assigned 
a different experimental routine of 
eight weeks. The only significant 
weight loss was in the group whose 
members reported twice a week for 
talks with trained interviewers. 
They also kept diaries of all food 
eaten which the interviewers com- 
mented on, with praise where in- 
dicated, but never scoldingly. 

In another experiment, Dr. Irving 
B. Perlstein of the University of 
Louisville found that obese patients 
experienced “phenomenal” weight 
reductions when treated for deficient 
thyroid transport. That occurs 
when thyroid hormone, needed for 
carbohydrate metabolism in the tis- 
sues, is blocked by autoantibodies. 
The patients were treated with a 
substance called thyroglobulin. 
They were also given a diet low 
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in carbohydrates and high in pro- 

tein, with no restriction in calories. 
Dr. Perlstein cautions that the 

treatment is experimental. 


... Say that it’s not necessarily - 


better to drink wine than other 
alcoholic beverages. Dr. Peter 
Marquardt of Freiburg University 
in West Germany says the hista- 
mine often found highly concen- 
trated in wine is toxic in combina- 
tion with alcohol. People who 
drink a great deal of wine can get 
cirrhosis. Histamine is barely pres- 
ent in beer and not at all in liquor. 


... think they’ve found an an- 
swer to an old astronomical 
question. Astronomers have long 
wondered at the origin of chon- 
drules, those small glassy blobs 
found in almost every stony mete- 
orite. In the 19th century, they 
were called drops of “fiery rain” 
from the sun. 

Dr. Fred L. Whipple, Director of 
the Smithsonian Astrophysical Ob- 
servatory, now suggests that the 
tiny, glass-like structures may have 
been produced by primordial light- 
ning bolts at the very beginning of 
the solar system. 

Chondrules are about a _ milli- 
meter in diameter and are found 
after you chip away the blackened 
outer crusts of stony meteorites. 
Tron meteorites are the other form 
in which we find man’s only sam- 
ples of extraterrestrial material. 
The more we can find out about me- 
teorites, the more clues we'll have 
of how our solar system evolved. 
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THE OPACE PICTURE 


The satellite that sheds its skin 


A new type of passive communications satellite is literally reduced to its bare bones 
in space. Once in orbit, the satellite is inflated, by means of a special helium-filled 
bladder, to a diameter of 30 feet. Then the bladder, made of a new film material, 
disappears when subjected to the ultraviolet rays of the sun and the vacuum of outer 
space, leaving the wire grid which is used to reflect radio waves (sequence shown above). 
Below, inflation cannister used to pump up bladder is shown in relation to the satellite. 


— 
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How to dump in space 

View from Gemini 10 shows the umbilical 
line and stowage bag after it was 
“dumped” during the mission. Orbiting 
‘junk’ may be serious problem in future. 


How to park in space 

Below: The Agena target vehicle, which 
had proved so elusive in previous Gemini 
docking attempts, is photographed through 
the hatch window of the Gemini 10. Left: 
Gemini 10 slowly approaches the Agena to 


get in position for the docking maneuver. 
Two vehicles were linked for over 38 hours 
during which Gemini used Agena rocket to 
go a record 474 miles out into space. 
Technique is vital to manned moon trip. 





Trial by plasma 

Glowing white-hot in a plasma arc is a test sample of a new phenolic epoxy resin abla- 
tive material that will cover the Apollo command module in which three astronauts will 
ride to a moon orbit, then back to earth. The material is called ablative (capable of 
removal) because it is burned off to protect the vehicle from the heat of reentry. 


Self-portrait on the moon 
Surveyor 1 surveyed the damage to one of its own mirrored glass thermal reflectors, 
when it was “revived” after a lunar night. This was one of Surveyor’s last photos. 





Flight 

without wings 

The M2-F2 wingless lifting 
body, which is described as 
having “the -glide angle of a 
brick’ was successfully tested 
in July. A diagram of the 
flight is shown at right. Flight 
of the stubby 5,000-pound 
craft from launch to landing 
took about four minutes. The 
potential of such vehicles is 
that they someday may be 
used for space-to-earth flight. 
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Hidden 


By Arthur J. Snider 


— appear to be occurring 
more often than records show, 
says a University of Illinois physi- 
cian. But the prospects of detecting 
stroke candidates are brightening. 
Still unanswered, however, is 
whether strokes can be prevented, 
even if the contributing factors are 
identified. 

“Can strokes be prevented? I 
don’t know, but we had better find 
out and promptly,” Dr. Adrian 
Ostfeld, professor of preventive 
medicine, told the American Geria- 
trics Society. 


Ostfeld emphasized that in 1960, 
about 193,000 Americans were 
shown on death certificates as hav- 
ing died of strokes—11.3 per cent 
of all deaths. But that may be only 
part of the story. On the basis of a 
recent study made in five hospitals, 
Ostfeld conjectured that death 
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strokes 


certificates may be an unreliable 
source of information. There are 
deaths occurring from stroke that 
are not recorded as such. 

“Tf we assume that data obtained 
in Cook County (Chicago) are 
comparable to that obtained in 
other large metropolitan areas, the 
annual death toll from stroke is 
probably closer to 250,000 than 
200,000,” Ostfeld said. 

He also estimated that of 18,- 
000,000 Americans age 65 or over, 
at least 360,000 will have a stroke 
each year. 

In still another study, Ostfeld 
found that several risk factors 
existed in stroke victims. 

These include heavy smoking of 
cigarettes, high blood pressure, di- 
abetes, polycythemia (excessive 
number of red blood cells) and 
elevated cholesterol. 

“We do not know yet whether or 
not stopping smoking, losing 
weight, lowering cholesterol, initiat- 
ing mild exercise or treating di- 
abetes promptly will prevent 
stroke,” he said. 


Quadraplegic hope 


In Hines Veterans Administra- 
tion Hospital, near Chicago, one of 
five bedridden quadraplegic pa- 
tients—paralyzed from the neck 
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down—will be selected this fall to 
begin learning new techniques for 
moving his limbs by turning his 
head and lifting his eyebrows. 

Electronic power will substitute 
for the deadened muscles of quad- 
raplegics, enabling them not only to 
walk again, feed themselves and 
shave, but also to perform produc- 
tive work, including ability to oper- 
ate a telephone switchboard. 

Dr. W. T. Liberson, chief of 
physical medicine and rehabilita- 
tion, says space-age innovations in 
electronics almost guarantee it. 


Head muscles used 


Electronic motors will be activat- 
ed by using the only energy-pro- 
ducing muscles the patients have— 
those above the neck. These are the 
muscles that rotate the head, that 
move it from side to side and up 
and down, and the muscles that lift 
the eyebrows, move the tongue, 
clench the teeth and perhaps even 
wiggle the ears. 

Dr. Liberson will use only the 
head movement and eyebrow mus- 
cles to make the arms bend at the 
elbow, to lift up and drop down, to 
turn the hand up, to turn it down 
and to grasp. 

It shouldn’t be surprising that 
parts of the body can be adapted 
for uses nature may not have in- 
tended, Liberson says. 

“Aren’t there many examples of 
that?” he pointed out. ‘Armless 
people have been known to write 
with a pencil clenched between 
their teeth. One could even write 
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with the elbow after dipping it into - 


ink. It need not be difficult to trans- 
fer or delegate function to another 
segment of the body.” 

People can even project “feel” to 
an inanimate object, he contends. 
For example, one can close the eyes 
and determine whether an object is 
wood, glass, or paper by touching it 
with a pencil. 

Motorized braces for moving the 
upper limbs have been tried on 
patients at Case Institute in Cleve- 
land and Rancho Los Amigos, a 
rehabilitation center in Los An- 
geles, Liberson says. But these re- 
quire that the patient make distinct, 
separate movements that suggest 
awkwardness. 

The Liberson innovation com- 
bines all movements into a smooth- 
flowing whole. 

The Liberson development pro- 
jects a brighter day for the nation’s 
10,000 quadraplegics, most of 
whom have been injured in acci- 
dents, particularly fractures of the 
spinal cord after diving. 

If the quadraplegics’ problem can 
be solved, the rest of the goal— 
helping some of the nation’s para- 
plegics (paralyzed from the waist 
down) and 2,000,000 hemiplegics 
(paralyzed _on_ one_side)—will be 
easier. 

Many of the hemiplegics are 
stroke victims. In some, particular- 
ly the elderly, brain mechanisms 
may be slowed down to the point 
where learning becomes difficult, 
Liberson says, but adds: 

“We have shown that a fair num- 
ber of these patients may benefit 
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from electrophysiological _ tech- 


niques of muscle activation.” 


Mouths rebuilt 


Oral surgeons are literally lower- 
ing the floor of the mouth to create 
new bony ridges and permit pa- 
tients with shrunken gums to wear 
artificial dentures. 

Ordinarily, the height or width of 
the supporting ridge can be in- 
creased by transplanting bone from 
the hip or cartilage from a cartilage 
bank. But in cases where there is 
virtually no bone left as a founda- 
tion and the ridge has become al- 
most flat, it is not possible to in- 
crease the height with grafts. 

“Tt then becomes necessary to 
lower the floor of the mouth, thus 
obtaining the effect of a ridge eleva- 
tion,” says Dr. Hugo Obwegeser, 
University of Zurich. 

The technique involves cutting 
the underlying soft tissue and mus- 
cle and repositioning the entire 
mouth floor contents at the desir- 
able lower level. The dentures are 
then inserted and wired around the 
jaw to act as a tool and die jig for 
shaping new bone. 


Sick MD’s 


Tests of more than 12,000 physi- 
cians who have attended the last 
five annual conventions of the 
American Medical Association show 
that about 30 percent appear to be 
heading for heart trouble and 20 
percent have abnormalities of car- 
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bohydrate metabolism that could 
lead to diabetes. 

The tests also show that 10 to 15 
percent of the doctors have abnor- 
malities of uric acid and metabol- 
ism that could lead to gout and that 
15 percent manifest abnormalities 
of urine or blood that could point 
to kidney trouble. 


New coffee worry 


Physicians bent on curbing heart 
attacks deny patients late hours, 
the most appetizing foods and 
soothing cigarettes. And now they 
are taking a hard look at that favor- 
ite American beverage—coffee. 





Dr. Samuel Bellet, director of the 
division of cardiology at Philadel- 
phia General Hospital, finds a 
sharp rise in free fatty acids (FFA) 
in the blood within two or three 
hours after the drinking of coffee. 

Just what happens to the sudden- 
ly released fats is not known, but 
Bellet wonders if they might depos- 
it themselves in the arteries. Since 
some people drink up to 15 cups a 
day, it could be a factor in coronary 
heart disease, he says. 
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With decaffeinated coffee, FFA 
production is five times less. 
Strangely, there is some suppression 
of FFA response when the coffee 
contains sugar. 


Nasal thermometers 


The human nose itches, runs, 
bumps into doors, turns red and is 
the butt of ridicule. 

But it offers a new service, apart 
from filtering the air we breathe, a 
Milwaukee physician has discov- 
ered. 

The nasal cavity is a good source 
of determining the body’s tempera- 
ture, says Dr. E. O. Henschel, 
chairman of the anesthesiology 
department of Marquette Universi- 
ty Medical School. It has a “consis- 
tent relationship” with the temper- 
atures of the mouth, esophagus and 
rectum. 

“This makes one wonder if it 
may be simpler to measure nasal 
temperature rather than play 
around with oral thermometers with 
their rather slow response time and 
high breakage rate,’ Henschel 
comments. 

He adds that sometimes mouth 
temperatures are  impractical— 
when an individual is unconscious, 
for example. Esophagal tempera- 
tures are occasionally inaccurate, 
and rectal ones, unreliable. 

The nose provides the “central 
temperature” in an accessible area 
that investigators have been search- 
ing for, says Henschel. 

That the nose knows is not sur- 
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prising, the anesthesiologist adds. 

The nose is an ancient organ, a 
nervous system extension of one of 
the oldest portions in the brain. 
Lower animals depend on it for 
finding food and for detecting ene- 
mies. Thus, it has a sensitive blood 
system which can quickly reflect 
the body’s internal condition. 

“After all, the nose is not a mas- 
sive organ,” says Henschel. “It has 
a relatively high blood flow, so that 
even a small reduction results in a 
significant temperature drop.” 

Its sensitivity, he also points out, 
makes the nose a good early warn- 
ing detector of blood pressure drop 
—an ominous sign or detector of 
incipient shock. 


Pill side effect 


A new and disturbing side effect 
has been observed for the first time 
in some Of the women taking birth 
control pills. 

They are developing tiny black 
spots on the face. 





While not serious to life, the 
blotches can create cosmetic and 
emotional distress, Dr. Sorrel S. 
Resnik, a dermatologist at Scott Air 


39 











Are You 
A Slow 
Reader? 


A noted publisher in Chicago re- 
ports there is a simple technique 
of rapid reading which should 
enable you to double your read- 
ing speed by this simple, proven 
method and yet retain much 
more. Most people do not realize 
how much they could increase 
their pleasure, success and in- 
come through reading faster, 
easier, more accurately. The de- 
tails of this method are described 
in a new book “Adventures in 
Reading Improvement” sent free 
on request. 

According to this publisher, 
anyone, regardless of his present 
reading habits and reading 
speed, can use this simple tech- 
nique to improve his reading 
ability and develop it to a re- 
markable degree. Whether read- 
ing stories, textbooks, technical 
matter, it becomes possible to 
read sentences at a glance and 
entire pages in seconds by fol- 
lowing this method. 

To acquaint the readers of 
this publication with the easy- 
to-follow rules for developing 
rapid reading skill, the company 
has printed full details of their 
interesting self-training method 
in a new book, “How to Read 
Faster and Retain More,” which 
will be mailed free to anyone 
who requests it. No obligation. 

Simply send your request to: 
Reading Improvement Program, 
835 Diversey Parkway, Dept. 
C787, Chicago, Illinois 60614. A 
postcard will do. 
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Force Base says. The “pigmental 
anomaly” is similar to that some- 
times occurring in pregnancy. But 
unlike skin discolorations during 
pregnancy, pigmentation changes in 
contraceptive-pill users are perma- 
nent. 

Some women don’t seem to mind 
it, Resnik says. 

The side effect is known as ‘‘me- 
lasma’’—a word derived from the 
Greek, meaning black. 

Resnik studied 15 women who 
had been referred to the hospital 
with melasma. Fourteen had taken 
pills. There was no improvement in 
seven patients even after discon- 
tinuing the pills for up to three 
years. There was some fading in 
three. The rest elected to continue 
using the pills despite melasma. 

Significantly, 12 of the 14 with 
this melasma also developed 
blotches during the pregnancies. 


Hearts need work 


There would be little need for an 
“artificial anything” if the heart 
were treated like the muscle it is 
and properly exercised, a cardiolog- 
ist says. 

A sick heart needs work rather 
than undue solicitude, says Dr. 
Robert S. Green of the Heart Re- 
search Foundation, Cincinnati. He 
believes that the heart can be con- 
ditioned to deliver more blood as 
easily as the legs can be conditioned 
to deliver greater locomotion. The 
heart has an astonishing capacity to 
enlarge its muscle mass to accept 
extra work loads. 
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BOOK IN THE NEWS 


That incident at Exeter 





ye G. Fuller, an experienced 
writer and reporter, was in- 
trigued and puzzled by reports of 
flying saucers, particularly those 
coming from the conservative little 
New England village of Exeter, 
N.H., late in 1965. A self-pro- 
claimed skeptic, he went to the town 
lugging a tape recorder, and record- 
ed hours of interviews with over 60 
witnesses. He also watched the sky 
until he himself saw a UFO, and, 
thus, the skeptic became a believer. 
The result of Fuller’s labors is Jn- 
cident at Exeter (Putnam, $5.95), 
probably the best pro-UFO book 
(that is, supporting the idea that 
there are spaceships) ever written. 

Now how good is that? Unfortu- 
nately, to establish the spaceship 
idea, it isn’t nearly good enough, 
but it is good enough to make in- 
teresting reading. 

Fuller is no nut, and the people 
he interviewed, including the mem- 
bers of UFO organizations, aren’t 
nuts either. This impresses him 
mightily—too much, in fact. Clear- 
ly, the citizens of Exeter and sur- 
rounding communities are not hallu- 
cinating (although the interviews 
indicate some were a bit hysterical 
or confused). Nor are they pulling 
a gigantic hoax. Most are undoubt- 
edly seeing something in the sky 
for which no easy natural explana- 
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tion can be offered at this time. 

But this is not the point. The 
point is, are the good people of Ex- 
eter seeing spaceships? They think 
so. The only thing that’s certain is 
that what they are seeing are lights 
of various types. A light may be a 
spaceship, but it may be a lot of 
other things, too. It’s obvious that 
a number of different phenomena 
are involved in the Exeter sightings. 
This is to be expected, for once a 
good sighting gets publicity, then 
lots of people who see unexplained 
lights, which they normally would 
not have bothered about, think they 
are seeing spaceships. 

The UFO that Fuller himself saw 
was nothing more than a briefly 
glimpsed orange glow. The descrip- 
tions offered by the Exeter residents 
sound specific but are really vague. 
Estimates of speed and size are 
virtually worthless, for it is exceed- 
ingly difficult to estimate accurately 
the speed or size of an unknown 
object in the sky, and it is even 
harder to judge whether the thing 
is “intelligently guided.” 

Fuller wholeheartedly accepts the 
theory of the National Investiga- 
tion’s Committee on Aerial Phe- 
nomena (NICAP) that the Air 
Force knows about spaceships but 
is covering up. Exeter is near an 
air base and these objects could 
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not have escaped the attention of 
the officials there. Furthermore, the 
UFO Fuller himself saw was ap- 
parently being pursued by a jet. 
Therefore, says Fuller, there must 
be a cover-up. But this is a very, 
very serious charge, and before it 
can be believed, it must be backed 
by a lot more evidence. To most 
believers, the fact that the Air Force 
does not agree with them is con- 
vincing evidence that there is a 
cover-up. That is hardly more of 
an argument than the fact that 
Air Force officials gave Fuller short 
shrift when he tried to talk to them. 
After nearly twenty years of “when 
have you stopped beating your 
wife” questions, the Air Force is 
naturally irritable. And the UFO 
believers’ claim of an Air Force 
cover-up isn’t helped by repeating, 
as Fuller does, unsupported rumors 


like the one that the Air Force is 
hiding the preserved bodies of little 
man-like UFO pilots. 

In addition, Fuller has flawed 
his book by not talking of the 
many, many scientists who have 
investigated the UFO business. A 
few hours with the men at the 
Smithsonian Astrophysical Observa- 
tory, for example, would have re- 
sulted in a more balanced account. 

Still, for all its shortcomings, /n- 
cident at Exeter is a useful docu- 
ment. The book falls far short of 
proving the author’s contention that 
UFOs are spaceships, but it does 
prove that the idea of the flying 
saucer has a tremendous hold on 
the imagination of the American 
public. If saucers are not an extra- 
terrestrial phenomenon, they are 
certainly an important social and 
psychological one-—Daniel Cohen. 














“Hey, let’s throw another scare into ‘em in Exeter.” 
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TIPS AND TRENDS 


YOUR COLORS GIVE YOU AWAY. Beverly S. Cave, 1 
Penn State psychology researcher, finds 1 
coeds who like simple, bright colors and 
extremely light and dark shades feel in- 
secure. The most self-confident go for me- | 
dium hues like gray and beige. 





MORE AND MORE PEOPLE, U.S. population may | 

be one billion by 2100 A.D., says Caltech's 
Dr. Harrison Brown. Science and technology 
can avoid a catastrophe, he believes, but H 
political shortsightedness evades problem. | 
i 
i 





IT'S OFFICIAL--THE PILL'S O.K. Ten medical 
experts, in a study sponsored by FDA, say 
oral contraceptives appear to be safe. 


END TO WATER SHORTAGES? It now seems nearer 
than ever. West Coast and U.S. officials 
have agreed to build a desalination plant 
in California big enough to meet the water 
needs of a city the size of San Francisco. 


HOW TO USE THE SEA, An LBJ committee says 

in a report that marine scientists should 

concentrate on "well-defined" research ra- | 

ther than do general ocean surveys. Other- 

wise, it hints, U.S. isn't too interested. 
} 
i 


DRUG WARNING: Not only LSD and narcotics, 
but sleeping pills and pep pills, when used 
excessively, are a major menace, says the 
Public Affairs Committee. You can get ad- 
dicted to them and lose your judgment. Even 
some tranquilizers are said to be addictive. 
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How 
to 
survive 
an 
air 
crash 


All survived crash of this plane in Kansas 
City. It escaped the fire that often adds 
to toll. You can improve your chances of 
surviving a crash if you know what to do. 


by Eileen Crimmin 


N whatever day you read this, 

more than 500,000 persons 
will be flying through the air sur- 
rounded by an airplane. How many 
of them will die in a crash? 

In 1965, this nation’s regular 
airlines carried 34.6 million passen- 
gers, while non-airline and non- 
military airplanes carried an esti- 
mated 39.4 million travelers. The 
world estimate was 180 million 
flying passengers. How many of 
them died in air crashes? 

It’s hoped these two questions 
(answered below) will jolt your 
thinking out of an emotional rut 
that causes most persons to regard 
flying as hazardous. Your home and 
your car are more dangerous. Yet 
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plane crashes are spectacular, pro- 
duce multiple deaths, create head- 
lines, chill our blood and, conse- 
quently, cloud our reason. 

Will it clear your reason to know 
flying is six times safer per passen- 
ger mile than driving your car? 
Will you now step into your auto 
with more trepidation than you 
experience when boarding a plane? 
Probably not, because entrenched 
attitudes are hard to dislodge and, 
lethal as it is, the auto is more 
familiar, hence “safer” than a 
plane. 

What is the toll of air crashes? 
Each year, 800 persons die in air 
crashes around the world. But, by 
1990, this total will be 15,000 an- 
nually. Why? Because the future 
DC-8 will carry 250 persons. 
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Boeing’s 747 will carry 500 and 
Lockheed foresees a C-5A loaded 
with 900 passengers. When one goes 
down, all may perish. 


The accident problem 


Auto accidents come in all de- 
grees of horror, but plane crashes 
resolve into two major categories— 
survivable and non-survivable. The 
non-survivable crash is the explo- 
sion in or fall from altitude. Surviv- 
able crashes divide into four gen- 
eral classes: 

1. The airport takeoff or landing, 
no-fire accident with no or few 
major or minor injuries, or mixed 
injuries and some deaths. 

2. The deliberate emergency, non- 
airport, no-fire landing under semi- 
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UPI photo 


controlled conditions following 
partial malfunction of the plane. 
Likely result—injuries, deaths. 

3. The __ partial-recovery, _no-fire 
crash where altitude error or ther- 
mals endanger the plane but allow 
some pilot correction prior to crash- 
ing. Probable result—injuries and 
deaths. 

4. Crashes 1, 2 and 3 with fire. 
Probable resul]t—injuries and 
higher total of deaths. 

Air crash procedure basically is 
the same for private and commer- 
cial planes. But most readers fly 
commercial; so information is tail- 
ored for these passengers. 


When boarding the plane 


1. Memorize location of ALL exits 
45 























For maximum safety, pick 
a seat near emergency exit 


marked on schematic of plane 
placed in seat pocket. The DC-8 
lists eight; the 727 only six; etc. 
These are far too few, but all you 
can expect for many years. 

2. As a secondary precaution, 
memorize this exit-location phrase: 
“Front, back, wings.” Close your 
eyes and visualize these locations or 
walk the aisle to find them after 
selecting your seat. In crash fol- 
lowed by fire, you may have to 
grope your way to them. 

3. After selecting a seat, determine 
your primary exit and resolve to 
use it in emergency. Select a close 
secondary exit. 

4. Be committed to your primary 
and secondary exits, but not 
inflexibly. Most crashes rupture the 
fuselage to provide extra escape 
routes, and you must not struggle 
to open a jammed exit when a few 
feet away is a gaping hole in the 
plane’s side. 

5. For maximum safety, select a 
seat beside any exit as seasoned air 
travelers do. Next best, pick an 
adjoining seat. 


What to do during the crash 


1. Follow instructions given by 
plane personnel. You may brace for 
crash with head down, arms clasp- 
ing thighs, pillow between head and 
next seat, blanket in lap, shoes off, 
loose items placed on floor, etc. 

2. If crash warning is too late for 
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instructions but early enough for 
some action, tighten seat belt, as- 
sume a brace position fast, think 
about your pre-selected exits, men- 
tally repeat, “Get out, get out, get 
out.” If traveling with family, say 
this aloud to them. 

3. Always fasten seat belt across 
HIP BONES. Belt fastened across 
the abdomen literally will cut you 
in two, or rupture organs so badly, 
you'll die anyway. Keep seat belt 
fastened ACROSS HIP BONES at 
all times in normal flight, but 
slightly loosened for comfort. 

4. Following crash, unbuckle your 
belt and streak for the exit. DO 
NOT take anything with you. DO 
NOT help strangers, friends or 
family if you’re blocking escape of 
others. Just get out fast any way 
you can. 

5. If fire starts, cover mouth and 
nose with as many bunched layers 
of fabric you can grab. Breathe 
through it as you escape. Breathing 
through plane pillow, your suit 
coat, dress, skirt, plane blanket, 
anything is better than inhaling 
raw smoke and fumes. 

6. If evacuation slide is inoperative 
and plane is afire, jump. On big 
jets, this is a two-or three-story 
leap, but better some broken bones 
than cremation, courtesy hi-octane 
aircraft fuel. 

7. Once out of the plane, get away! 
Even a non-burning plane may 
explode. 
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Additional survival 

In an airport crash, other persons 
are available to help you immedi- 
ately or within minutes. In other 
crashes, human assistance may be 


hours or days away. Expect the 
best, but prepare for the worst. 
In forest, desert or mountain 
crashes, you must strive to main- 
tain yourself without help for days. 








What air transport people can do 


Gaia studies show that present 
exits are inadequate to evacuate 
modern airliners in the two-minute 
goal of total passenger escape. There 
are eight exits for 115 to 175 persons 
on a DC-8; six exits for 70 to 114 
persons on a 727 tri-jet. 

If each passenger were running 
full tilt, neither plane could be 
cleared in two minutes, and after a 
crash few passengers are walking, 
let alone running! 

In any case, two minutes is too 
long, according to survivors of burn- 
ing crashes. Life expectancy is closer 
to one minute. 

Crash survivors report passengers 
literally clawing exits and one an- 
other in shock and terror because 
they couldn’t operate simple opening 
mechanisms. One suggested solution 
is to incorporate an explosive charge 
to blast away all exits just before a 
crash by pilot control or automatical- 
ly upon crash impact exceeding X 
number of p.s.i. Such equipment is 
common to astronauts and fighter 
pilots. 

Other suggestions: 

Airlines should provide mock-ups 
of exits in airport terminal buildings. 
Passengers then could familiarize 
themselves with opening procedures. 
Also, exit-opening procedures and 
hardware should be standard on all 


airliners to avoid deathly confusion. 

Fast exits from planes are vital 
because it’s estimated that 50 percent 
of crash deaths are caused by fire, 
not impact. Meanwhile, experiments 
are underway to develop a jelly fuel 
which will be non-explosive upon 
impact, resist ignition from sparks, 
and not leak from ruptured fuel tanks. 
A tangent idea is an additive which 
will jell normal plane fuel upon crash 
impact. 

Replacement of present volatile 
cabin interior materials is another 
step toward controlling fire. Such 
materials will be non-toxic under ex- 
treme heat or fire conditions. 

A system is possible for flooding 
the cabin with detergent breatheable- 
foam to prevent fire and insulate 
against heat. The foam is pumped 
through the air conditioning ducts, 
fills the cabin in 33 seconds and is 
translucent enough so that Exit signs 
can be read through it. 

How about individual smoke masks 
for passengers similar to oxygen 
masks now provided against loss of 
cabin pressure? One presently being 
investigated allows each person to 
rebreathe his own air for eight min- 
utes. With compressed air bottles of 
reserve air, a 10-minute supply is 
possible. However, anyone not out in 
eight minutes probably won’t make it. 
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ESP enters 


by Flora Rheta Schreiber 
and Melvin Herman 


XTRASENSORY perception (ESP) 
has moved to the physiological 
lab and joined the scientific race. 
“The emphasis has shifted in ESP 
research,” says Karlis Osis, Ph.D., 
research director of the American 
Society for Psychical Research. 
“Today we are looking for the light 
that experimentation throws on the 
ESP process.” 
Experimenters are concentrating 
their efforts on the ESP phenome- 
non of telepathy. 


In ESP experiment, Douglas Dean of New- 
ark College of Engineering gets measurable 
results with plethysmograph, It registers 
reactions in telepathy of emotional signals. 


Press Feature International 








the laboratory 


“As far as the unknown factor 
which connects both ends (Sender 
and Receiver) is concerned,” says 
Dr. Osis, “we know so very little 
that at the present stage it looks as 
if the task is to build a castle with 
only a dozen bricks.” 

But the bricks promise to multi- 
ply. 

Everything, even the innocent 
blush, is grist for the ESP experi- 
menter. Even though we _ think 
we’re too sophisticated to blush, we 
are not. Blushing goes on all the 
time to a small degree. Too faint 
to be seen by the naked eye, it can 
be measured by the plethysmograph, 
an instrument that measures 
changes in the blood volume of fin- 
gers and toes; when we have an 
emotional experience, blood is with- 
drawn from our hands and feet and 
rushed to the brain. 

When we perform mental work 
such as multiplying two numbers 
in our heads, the blood volume of 
our fingers, toes, ear lobes and 
hands get smaller. This was dem- 
onstrated in 1959 by Dr. S. Figar, 
a Czech physiologist. With the 
plethysmograph, he also. demon- 
strated a totally unexpected effect, 
that our hand blood volume con- 
tracts when we watch another per- 
son, even a total stranger, while he 
is doing mental arithmetic. 

Today, at the Newark (New Jer- 
sey) College of Engineering, Doug- 
las Dean is utilizing the plethysmo- 
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graph in laboratory tests that he 
believes may lead to the develop- 
ment of an ESP communication 
system. 

In Dean’s experiment, the ESP 
Receiver is first asked for a list of 
names that are very significant to 
him. The ESP Sender, in another 
room, is given this list and told to 
read the names to himself, inter- 
spersing them among names from 
the telephone book. The Receiver, 
meanwhile, is linked up to the 
plethysmograph. Even if a name 
in the telephone book is known to 
the Receiver, the theory is that 
there will be no emotional reaction 
(as registered by the machine) be- 
cause the Sender will not project 
the name in an emotional context 
as a significant name. Dean reports 
that this technique produces posi- 
tive results with persons in adjacent 
rooms separated by a solid wall. 

The weakness of most ESP ex- 
periments-is that a human opinion 
must decide whether ESP has been 
produced. Dean’s experiment is en- 
tirely measurable by a machine. In 
his experiment, phenomena are 
measured only by the machine, and 
the person who reads the graphs 
can’t change what is unmistakably 
on the graph paper and he doesn’t 
know which names are significant 
and which are control names taken 
out of the telephone book. 

Beyond that, researchers such as 
Dr. Osis like the Dean experiment 
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because the whole process, so far as 
the Receiver is concerned, is on an 
unconscious level. The Receiver is 
not asked to guess, think, imagine, 
but just to lie down and do nothing. 
Current theories indicate that at the 
unconscious level much more ESP 
occurs than we are aware of. In the 
Dean experiment, awareness is not 
necessary. 

Dean himself says, “I look for- 
ward to compiling the results by a 
computer.” 

He also boldly envisions more 
sophisticated experiments: 

“We are attempting to determine 
whether it is possible to develop a 
reliable system of message transmis- 
sions using psi (psychic communi- 
cation). We will replace the ran- 
dom order of names with a deliber- 
ate order which represents a mes- 
sage.” 


Unawareness valuable 


The value of unawareness of what 
to expect was tested in an experi- 
ment by Thelma Moss at the Uni- 
versity of Southern California. In 
fact, the subjects had no idea that 
it was an ESP experiment. 

Twenty-six people were divided 
into two groups. One at a time, 
the members of one group were 
placed in a booth designed for use 
in a sensory deprivation study that 
had nothing to do with ESP. Un- 
knowingly, they were the Senders. 
They were wired to apparatus that 
recorded their temperatures and 
respiration rates, pulse and galvanic 
skin resistance. In another room, 
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wires also were connected to the ap- 
paratus from the members of the 
other group, who, again unsuspect- 
ingly, were the Receivers. 

The experimenter was outside the 
booth. At uneven intervals, he used 
a slide projector or a tape recorder 
to set up a “situation” to which the 
Sender could react. Reactions to 
an enjoyable situation, a frustrat- 
ing one and a fearful one were used. 
Colors also were shown, but they 
didn’t seem to work at all. 


Relatives do no better 


After each “situation,” the ex- 
perimenter asked the Sender for all 
his thoughts and feelings. The Re- 
ceiver, lying on a couch, relaxed, 
was also asked for his thoughts. 

Judges later matched the re- 
sponses of the pairs. One part of 
the experiment was to see whether 
persons related to each other did 
better than strangers. The highest 
scores proved that in this experi- 
ment the transmission seemed to 
occur with equal strength, whether 
the pair of subjects were related or 
perfect strangers. One of the re- 
lated couples scored 28 out of a 
possible 32. The next highest re- 
lated pair score was 23. But un- 
related pairs scored 26 and 23. 
Furthermore, there was one pair of 
twins and they scored the lowest— 
8 out of 32, which is exactly chance. 

“On the basis of this small sam- 
ple,” Mrs. Moss says, “it seems that 
some persons have a far greater 
capacity to receive impressions than 
others. The nature of that capacity 
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Strong emotional material 
proves aid to telepathy. 


can hardly be surmised now, but 
apparently a strong relationship be- 
tween people is not a necessary 
condition.” 

Something else, perhaps equally 
unexpected, was demonstrated. Once 
the series of tests had been run, 
the Sender and Receiver swapped 
places. The new Receiver, who now 
knew the experiment, did much 
more poorly than the naive Re- 
ceivers who had not known. what 
to expect in the booths. 

Apparently a state of unknowing 
seems to create greater receptivity 
to this kind of non-verbal com- 
munication than conscious aware- 
ness of alternative choices. 

Thelma Moss recently completed 
another test, “A Study of the Tele- 
pathic Communication of Emotion- 
al Material.” Her hypothesis was 
that strong emotion might help tele- 
pathy. Six pictures were shown to 
the Senders, who were isolated. The 
one judged beforehand to pack the 
greatest emotional wallop, a photo- 
graph of the assassination of Presi- 
dent Kennedy, did turn out to be 
the one most frequently transmit- 
ted. 

This test was aimed also at prov- 
ing that telepathy worked best when 
the Sender was activated emotion- 
ally and the Receiver was relaxed. 

Thirty pairs of Senders and Re- 
ceivers were used. They were told 
to lie down and relax. The six pic- 
tures were viewed by the Senders 
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at stated intervals. The Receivers 
had been instructed to record their 
thoughts at the same intervals. 

To guard against even involun- 
tary manipulation, Mrs. Moss was 
not present at the judging session. 
A stenographer who knew nothing 
of the experiment was called in to 
transcribe the tape recordings of the 
test verbatim. 

Some of the telepathic hits were 
very direct. While the Sender in 
the booth was being shown a view 
of Hawaii as part of an ocean tran- 
quility episode, the Receiver in the 
next room described his impressions 
as follows: 

“For some strange reason, I seem 
to be in Honolulu. There is an 
atmosphere of holiday, of relaxa- 
tion, of rest. Palm trees and green 
things are growing—with bloom- 
ing, bright-colored flowers. Per- 
haps I’m swimming in a pool. Ev- 
erything is restful and peaceful.” 

However, several teams showed 
no telepathic faculty at all. One 
Receiver said, “I have no impres- 
sions whatsoever.” Another got 
only a C or an E or a number. Out 
of 30 experimental teams, eleven 
were judged no better than chance. 
But another eleven teams far ex- 
ceeded chance, with an average of 
2.8 hits out of six. 

According to the laws of prob- 
ability, the results obtained could 
have happened by chance less than 
once in a thousand. 
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Ten persons were used as a con- 
trol group. They were told they 
had partners in the next room who 
would be sending. But, in fact, 
there was no one in the next room. 
There was nothing for the Receiver 
to receive. Although the control 
group gave just as many “impres- 
sions” and “images” as the real 
Receivers, the descriptions of what 
they received differed greatly from 
those of the true Receivers. For 
example, one of the episodes was 
cold and ice and not one member 
of the control group mentioned 
that subject. Yet a number of the 
Receivers did. This subject, in- 
cidentally, rated a poor score among 
those used. Photographs of un- 
draped girls got the second most 
effective response, after the Ken- 
nedy killing. 

Of this experiment, Mrs. Moss 
says, “Although the evidence seems 
good, I can offer no explanation of 
how such transmission takes place.” 


ESP taught? 


Can ESP be taught? Dr. Charles 
Tart of the Department of Psy- 
chology of the University of Vir- 
ginia is testing this premise. He 
has developed a device called the 
Espatester, which applies the prin- 
ciples of the teaching machine. The 
subject knows the results within 
seconds. The idea of training ESP 
subjects is not new, of course. 

Dr. John Beloff of the University 
of Edinburgh in Scotland conducted 
two experiments, one in which he 
tried to train subjects by means of 
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hypnosis. Thelma Ross, among 
others, uses this method, too. With 


hypnotized subjects, Dr. Beloff’s 
results were not satisfactory. His 
second method is a self-manipulat- 
ing technique, in which the subject 
goes through several steps, building 
up tensions, imagining, for example, 
a blank screen on which the image 
will appear. He makes conscious ef- 
forts to get himself in the right 
mood for ESP. This experiment is 
still going on. The results probably 
will be known in a few months. 
However, an outstanding sensi- 
tive, Stephanic of Czechoslovakia, 
was trained by a hypnotic method. 
Dr. Osis said, “If ESP lately has 
been produced on a rather repeat- 
able scale, the best work is being 
done with Stephanic in Prague.” 
The United States is not without 
its outstanding sensitives. Dr. 


Gaither Pratt, now of the University 


of Virginia and formerly at Duke 
University, is doing a lot of work 
in that direction. He is trying to 
penetrate the shield of ESP phe- 
nomena to learn how it works. 
Current investigation includes 
Dr. Osis’ search to determine what 
distance does to ESP. All known 
energies decline as they extend in 
space. So does ESP, Dr. Osis has 
found in his preliminary studies. 
He says, “We have subjects all 
over the United States who are 
members of the Psychica] Research 
Society. Nature post cards as tar- 
gets are exposed in New York, in 
Los Angeles and in the Department 
of Psychology of the University of 
Tasmania, 10,000 miles away. We 
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Receivers’ dreams are related 
to Senders’ view of pictures. 


are trying to find out how distance 
influences ESP. Will it diminish at 
the same rate as the known physical 
energies, with distance, or will this 
unknown behave differently? What 
kind of energy does connect both 
the Sender and the Receiver? How 
do you go about measuring it? 
Screening the subject from the 
stimuli seems not to influence the 
results. The Russians tried it. 
They put the Sender and Receiver 
in metal cages.” 

Dr. Osis, in conjunction with the 
Finnish Society for Psychical Re- 
search, has also combined distance 
in space tests with tests measuring 
distance in time. ‘With subjects 
in Finland,” he said, “it looked as 
if there was a space-time interac- 
tion. But it is too early to be firm 
about it. Many more experiments 
are needed. It is too early for con- 
clusions.” 

To the future, too, belong the re- 
sults of experiments in the Dream 
Laboratory at Maimonides Medical 
Center in Brooklyn. Here several 
investigators, Montague Ullman, 
M.D., and Stanley Krippner, Ph.D., 
are studying the interrelationship of 
ESP and dreaming. In their experi- 
ments, the Receivers are awakened 
from sleep when their Rapid Eye 
Movements indicate that they are 
dreaming, while a Sender is engaged 
with a target picture in another 
room, 

Miss Rhea White, a well known 
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parapsychologist and a consultant 
for the Maimonides project, is work- 
ing to obtain better control of the 
judging to separate the irrelevant 
aspects of the dream record from 
those segments that have ESP sig- 
nificance. The Receivers have re- 
sponded in four ways to the paint- 
ings viewed by the Sender: 1) They 
describe the general outline of the 
image they receive. 2) One little 
corner or detail of the picture is 
picked up by the dreamer. 3) The 
content or emotion is received; for 
example, a storm is reported. 4) 
An association is made with a simi- 
lar object; an airplane is a dirigible 
in the dream. 


Receiving methods 


An effort is also being made to 
catalogue specific images that are 
transmitted, such as vividness, color 
and sex. 

Miss White, too, is investigating 
different methods of receiving ESP, 
relaxing, concentrating on a specific 
image or making the mind a blank, 
demanding the answer, or waiting 
consciously and building up tension 
which must be endured until the 
answer pops into consciousness. 

This is somewhat akin to the 
creative process. And many of 
these experimenters, Dr. Osis, Miss 
White, Dr. Ullman and Dr. Gard- 
ner Murphy, psychologist and presi- 
dent of the American Society of 
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Psychical Research, are united in 
efforts to compare the relationship 
between creativity and ESP. Miss 
White has the results of 579 cases 
on IBM cards now. By the end of 
the year, she hopes to have studied 
700 cases of ESP creativity and 
publish the computer findings. 

As with all other sciences, the 
computer and refined methods of 
Statistical research is the hope. Dr. 
Osis says, “In a nutshell, we para- 
psychologists badly need refined 
Statistical help in ascertaining how 


various factors affect ESP and how 
they are interwoven. We need the 
best possible tools for disentangling 
the extremely complex ESP pat- 
terns that have emerged from the 
experimental data. More statisti- 
cal advice should be utilized.” 

And he adds, “There is practi- 
cally no experimentation being done 
anywhere to prove ESP. The aim 
is to define phenomena which will 
advance our understanding with in- 
creasing emphasis on developing re- 
peatable experiments.” 














Math techniques used to attack water pollution 


DVANCED mathematical techniques should be used to unravel the complex prob- 

lems encountered in water resource and water quality management, and industry 
has good reason to assume a role of leadership in this field of research. This was 
the prevailing theme at a conference held in Columbus, Ohio, recently at Battelle 
Memorial Institute’s Columbus Laboratories. 

Some 150 executives, representing a broad spectrum of American industry, at- 
tended the session to consider a large industry-supported research program on 
water resource and water quality management proposed by Battelle. 

The proposed research will involve the use of sophisticated computer simulation 
techniques to construct a mathematical model of a typical river basin, according 
to Frank A. Butrico, director of environmental health science programs at Bat- 
telle-Columbus. This systems analysis approach, he said, should lead to a much 
clearer understanding of the complex interrelationship of factors affecting present 
and future water quality. 

Systems analysis, as the name implies, is concerned with the whole system—in 
this case, a whole river basin—and with the many factors affecting the system. The 
discipline deals with analysis leading to and assisting in the improvement of the 
system. To do this, the systems analyst develops a mathematical representation of 
the system. This mathematical model—a mass of data prepared for use in the 
computer—can be altered readily, thus serving as a management tool to evaluate, 
in advance, the consequence of specific actions affecting water use and quality. 

The mathematical model being considered in the Battelle program would permit 
both technical and economic evaluation of various alternatives for solving pollu- 
tion problems and maintaining water quality in a given river basin. 

Among the many factors affecting water quality in a river basin are: hydrology 
of the basin; constituents of water from natural sources; constituents of water 
from municipal, agricultural and industrial activities; methods and costs of water 
treatment; physical and chemical characteristics of water. 

The proposed mathematical model would be used to examine present water 
quality at various points along a given river, water needs of industries and mu- 
nicipalities on the river, effluents and the river’s ability to assimilate them, and 
costs involved in obtaining desired water quality. 
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I prescribe—.. 


... for fatigue 


by Joseph D. Wassersug, M.D. 


rs. Howard was fortyish, 

mother of two boys, and she 
had always been on the rather 
heavy side. 

“Can you see me for a few min- 
utes today, Doctor?” she said over 
the phone. “I’ve been very tired 
for the last few weeks. Guess I 
need a shot of vitamins or some- 
thing.” 

When she came into my office, it 
was apparent that she had lost con- 
siderable weight. I asked her about 
it. She said she had been losing 
weight for the past six or eight 
weeks and she was hungry and 
thirsty all the time. She couldn’t 
understand why she was so thin 
and so tired when her appetite was 
so good. “It must be my nerves,” 
she said. 

I checked her urine and found 
it loaded with sugar and acetone. 
Mrs. Howard was tired because she 
had diabetes—and it was out of 
control. 

She was stunned when I told her 
the diagnosis but agreed to be hos- 
pitalized and treated at once. With 
diet and insulin, she regained her 
normal weight and normal strength. 

Mrs. Howard’s fatigue was en- 
tirely due to diabetes—and nothing 
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else. Vitamin shots and pep pills 
might have contributed to her death 
by delaying necessary treatment. 
This points out that the proper 
treatment of fatigue depends first 
on finding the cause. 

Doctors know that fatigue is a 
symptom of many conditions such 
as nervousness, anemia, tuberculo- 
sis, diabetes, cancer, myasthenia, 
etc. There are as many ways of 
treating fatigue as there are condi- 
tions causing it. In other words, 
the medicines that I prescribe for 
fatigue depend, naturally, on the 
condition that I am treating. 

“What vitamins do you recom- 
mend, Doctor?” asked Harry, an- 
other patient. “I have been tired 
all the time and I need a good vi- 
tamin to pick me up.” 

I answered Harry’s question with 
a question. ‘(How many gallons of 
gasoline does the fuel tank of your 
car hold?” 

“Sixteen, I guess. What differ- 
ence does that make?” 

“Do you think you would im- 
prove the efficiency of your engine 
if you told the man at the filling 
station to put in eighteen gallons of 


gas?” 

“No,” said Harry. “I don’t get 
your point.” 

“The point is simply this. Vita- 
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mins are foodstuffs, not pep pills. 
Vitamins are like the gasoline in 
your automobile. If your car is not 
running smoothly because the oil 
filter is dirty or something is wrong 
with the engine, putting in extra 
gasoline will not improve the car’s 
efficiency. Similarly, if a man is 
tired because of long working hours 
or because of a nagging wife, or be- 
cause he has leukemia, adding vi- 
tamins to his diet will solve nothing. 
The underlying cause must first be 
discovered and corrected if he is to 
get better.” 


When vitamins help 


On the other hand, vitamins do 
help when there is a vitamin defi- 
ciency. A person who has under- 
gone recent and extensive surgery 
may have a vitamin deficiency. 
People on restricted diets (diabetes, 
weight reduction, hypertension) 
may also need a vitamin supple- 
ment. I prescribe vitamin tablets 
and capsules, therefore, only when 
I think that the patient may pos- 
sibly have a vitamin deficiency. I 
rarely use vitamin injections since 
most vitamins work just as well by 
mouth as by needle. Furthermore, 
an inexpensive multi-vitamin prepa- 
ration is usually as good as the 
more costly mixtures. Usually, I 
prescribe inexpensive vitamins. 
Although some pep pills (Dexe- 
drine, Benzedrine and the like) 
have recently come under strict 
control, they are useful drugs and 
I still prescribe them. There are at 
least two kinds of pep pills: (1) 
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Amphetamines (Benzedrine and 
Dexedrine) and (2) MAO inhibi- 
tors (Marplan, Niamid). Amphet- 
amines may be habit forming; 
MAO inhibitors are probably safer 
in this respect. Please note the 
words “may be habit forming.” I 
am certain that most people who 
need them can take them safely 
without much danger of ‘“‘addic- 
tion.” 

One might say that there are no 
habit-forming medicines, only hab- 
it-forming people. Some people be- 
come addicted to tobacco or alcohol 
with their first puff or sip. Most 
persons, however, smoke and drink 
only moderately. I do not prescribe 
these medicines to persons who 
seem to be addict-prone. 

Amphetamines work faster than 
MAO inhibitors but may cause jit- 
ters and sleeplessness. MAO _in- 
hibitors take longer to act, are 
helpful in some depressions but also 
may have some annoying side ef- 
fects. When fatigue is apparently 
the result of some acute or chronic 
emotional disturbance, I may pre- 
scribe either one of these valuable 
remedies or both. Recent reports 
in medical and psychiatric journals 
indicate that combinations of some 
psychotherapeutic drugs give su- 
perior results. 

Perhaps the best way to under- 
stand fatigue is to consider it a 
symptom, not a disease, and classify 
it into three P’s. 

These three P’s are (1) Patho- 
logic, (2) Physiologic, and (3) 
Psychologic. 

Fatigue, whether it is due to dis- 
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Frustrations and anxieties 
can contribute to a weary feeling 


ease, physical exertion or emotional 
stress, produces the same sensation 
of weariness. In other words, when 
a person feels tired he usually has 
no way of really knowing its cause 
by the way he himself feels. A thor- 
ough examination is a prerequisite 
to sound treatment. 

The physiologic causes of fatigue 
are many and are increasing. More 
and more persons hold down two 
jobs to make ends meet. A man 
who works in a factory during the 
day and, let us say, parks cars at 
night has good reason to be tired. 
A housewife who has an eight-room 
house, four young children and no 
outside help has a similar problem. 
The housewife who has a part-time 
job, yet has to do all of the shop- 
ping, cooking and cleaning will also 
feel the strain. For these tired peo- 
ple and those like them, I prescribe 
rest. 


Physiological causes 


The person who is overworked 
and physiologically tired needs to 
be told that his fatigue is “natural” 
and that its proper treatment is 
more rest. Giving such people vi- 
tamins or pep pills, I believe, is a 
deception and serves no worthwhile 
long-term purpose. There is no 
more sense in whipping a tired per- 
son than in beating a tired horse. 
Why not be as kind to people as 
we are to dumb animals? Let’s 


Science Digest—October, 1966 


rest our tired animals and our tired 
people, too. 

Fatigue can also be psychologic. 
I have yet to find a young house- 
wife with a mother-in-law in her 
kitchen who is not tired. A work- 
ingman who is frustrated by his 
supervisor or by his boss may hard- 
ly have the strength each morning 
to get out of bed. 

Our frustrations, tragedies, guilt- 
feelings, anxieties and suppressed 
hostilities all contribute to a sensa- 
tion of fatigue or exhaustion. One 
can even make a rat tired by put- 
ting him in a maze which he can- 
not solve. The hostilities and ag- 
gressions which we cannot take out 
on others we take out on ourselves. 
In my patients, at least, the psy- 
chologic or emotional factors are 
the most common causes for fa- 
tigue. 

For the patient with psychologic 
fatigue, I may prescribe some pep 
pills or even some tranquilizers. 
Sometimes the patient’s anxieties 
are accompanied by a depression, 
which is even more striking than 
the anxiety. The medicine I pre- 
scribe will depend on what aspects 
of the problem seem most impor- 
tant. Most of all, I (and most other 
doctors) try to gain some insight 
into the causes of the patient’s 
emotional problems and try to help 
him find enough strength in his own 
personality to enable him to handle 
his problems without pills. This 
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usually takes lots of time and pa- 
tience, but it’s worth it. 

Pathologic fatigue can some- 
times be diagnosed easily but may, 
at other times, prove most difficult. 
Complicating the problem is that 
the organically sick patient may 
also be disturbed emotionally and 
be tired from overwork. Different 
kinds of fatigue may blend and 
partially fuse together. It’s like 
trying to solve a jigsaw puzzle when 
the parts to three or four pictures 
are tossed into one heap. 


Pathologic fatigue 


Take the case of D. L., a forty- 
two-year-old draftsman. He had 
been working overtime at the ship- 
yard for the past four months, had 
been smoking heavily, and was emo- 
tionally disturbed because his wife 
had threatened to divorce him. For 
about six weeks, he had been ex- 
ceptionally fatigued and blamed 
his long hours for his symptoms. 
His “cigarette cough” had become 
worse during this period, but even 
when he stopped smoking for a day 
his cough had persisted. His ap- 
petite was still good and he had not 
lost any weight. For about five 
weeks, he had taken one of the 
popular TV iron tonics without any 
help. 

A chest X-ray showed that D.L. 
had active tuberculosis in the upper 
part of both lungs. He was advised 
to stop working, to rest at home, 
and to take some isoniazide tablets, 
which I prescribed. In a period of 
two months, his health was much 
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better and, after four months of 
treatment at home, was allowed to 
return to work. In this case, al- 
though there were many possible 
reasons for fatigue, the basic cause 
was pathologic—tuberculosis. 

On radio and television, one hears 
a great deal about iron-deficiency 
anemia or “tired blood” as a cause 
of fatigue. Although it must be ad- 
mitted that anemia may bring on 
fatigue, it is really a rather infre- 
quent cause of this symptom. Fur- 
thermore, even if the patient’s fa- 
tigue is due to anemia, the doctor 
must first determine whether the 
anemia is of the iron-deficiency 
type or some other kind. 

There are three major categories 
of anemia. These are: (1) blood 
loss or inadequate iron intake, (2) 
blood destruction, and (3) failure 
of the red blood cells to develop 
normally. Before prescribing any- 
thing for anemia, doctors first try 
to determine the underlying cause. 
An error in judgment may be seri- 
ous. 

Anemia due to blood loss may be 
acute or chronic. Transfusions are 
usually necessary when the blood 
loss is acute. On the other hand, a 
patient who has bleeding hemor- 
rhoids (piles), repeated nose bleeds 
or even prolonged or irregular men- 
strual bleeding may become anemic 
gradually. This anemia is often of 
an iron-deficiency type, but unless 
the source of bleeding is first 
stopped, it may be difficult or im- 
possible to make up the blood loss 
simply by giving the patient more 
iron. One can keep bailing out a 
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Anemia may bring on fatigue, 
but it is an infrequent cause 


leaking boat, but the sailing is safer 
if the seams are tightly caulked. 

Blood destruction occurs with 
chronic infection, poisons, and some 
cancers and leukemia. Obviously, 
treating this type of person with 
iron pills or tonics wastes valuable 
time. In fact, in many of these 
cases it is impossible to alleviate the 
anemia by iron tablets or injections 
alone. Fatigue then may be a symp- 
tom of a serious problem. 

When blood loss is mild or in- 
frequent or when the diet is iron- 
deficient, anemia can usually be 
corrected by iron-containing tablets, 


tonics or capsules. Such medicines | 


usually blacken the stools and may 
cause stomach irritation, constipa- 
tion or diarrhea. To make iron less 
irritating to the intestinal tract, 
several drug manufacturers have 
devised some ingenious chemical 
and physical compounds that allow 
the iron to dissolve slowly in the 
gut. 


Cheaper remedies 


Until recently, I prescribed these 
more intricate and costly remedies 
because I believed they were supe- 
rior to ordinary iron compounds, 
but then I read a report in the New 
England Journal of Medicine, which 
showed that the cheaper iron prep- 
arations in small doses work as well 
as the costlier products. Nowadays, 
therefore, I prescribe an inexpensive 
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ferrous gluconate, although ferrous 
sulfate and many other iron prepa- 
rations are still popular. Occasion- 
ally, a patient may do better with 
a combination of iron and vitamins 
or iron and a trace element, molyb- 
denum, but most iron-deficient peo- 
ple get along just as well with sim- 
ple iron medicines. 

In pernicious anemia and similar 
types, the patient has enough iron 
but suffers from some defect in the 
manufacture of red blood cells in 
the bone marrow. When the anemia 
comes on slowly, the patient’s body 
may adjust somewhat to this condi- 
tion and, consequently, the patient 
may complain of feeling fatigued 
for a long time before the diagnosis 
is discovered. 

Doctors agree the best treatment 
for pernicious anemia is Vitamin 
B-12 injections. Since B-12 has 
practically no toxicity, large doses 
can be given safely and effectively. 
Large doses are economical, too, 
since the shots can be given less 
frequently. 

One cause—low metabolism—de- 
serves special mention. A low me- 
tabolism is usually due to a sluggish 
thyroid gland. Doctors have about 
a dozen different tests for thyroid 
activity and can choose which test 
or tests are best in each case. 

The patient with a low thyroid 
condition usually is not only tired 
but also may complain of feeling 
cold and sluggish. Hair may be 
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Why 
Can’t You 
Remember 


A noted publisher in Chicago 
reports there is a simple tech- 
nique for acquiring a power- 
ful memory which can pay 
you real dividends in both 
business and social advance- 
ment and works like magic 
to give you added poise, 
necessary self-confidence and 
greater popularity. 

According to this pub- 
lisher, many people do not 
realize how much they could 
influence others simply by 
remembering accurately 
everything they see, hear, or 
read. Whether in business, at 
social functions or even in 
casual conversations with 
new acquaintances, there are 
ways in which you can dom- 
inate each situation by your 
ability to remember. 

To acquaint the readers of 
this paper with the easy-to- 
follow rules for developing 
skill in remembering any- 
thing you choose to remem- 
ber, the publishers have 
printed full details of their 
self-training method in a new 
book, “Adventures in Mem- 
ory,” which will be mailed 
free to anyone who requests 
it. No obligation. Simply 
send your request to: Mem- 
ory Studies, 835 Diversey 
Parkway, Dept. C787, Chica- 
go, Ill. 60614. A postcard will 
do. Please include your zip 
code. 
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coarse, skin may be dry and the face 
may be round or pie-shaped. If a 
patient has the usual clinical find- 
ings of a low thyroid condition, I 
may not bother doing a thyroid 
test but may start treatment im- 
mediately to save time and money. 

Even when the patient needs thy- 
roid medicines, it is often best not 
to start with a full dose. This is 
especially true if the patient’s con- 
dition has been present for several 
years or if there is some related 
heart problem. One starts with a 
small dose of U.S.P. Thyroid or 
like one of the newer thyroid de- 
rivatives Cytomel or Synthroid. 

In addition to all of these causes 
of fatigue, there are others such as 
some of the nerve-and-muscle dis- 
orders. If the blood is low in potas- 
sium for any reason, the patient 
may feel tired or even have mus- 
cular cramps. In a rare condition 
such as myasthenia gravis, neostig- 
mine is the drug of choice. Low 
blood pressure, contrary to public 
opinion, is almost never a cause of 
fatigue. Many Olympic athletes 
have “low” blood pressures. 

To sum up, I prescribe many dif- 
ferent medicines for fatigue. First 
and always, I make a diagnosis. 
You’ve got to see your target before 
you shoot. 





This is the first in a series of ar- 
ticles on how a physician ap- 
proaches the most common ailments 
among his patients, in the light of 
the latest medical scientific findings. 
If you suspect any of the symptoms 
mentioned, see a doctor yourself. 
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WE DELIVER... 


... you from that foolish feeling every time someone asks you what 
you think of a big scientific finding and you never heard of it. 


... you from having to read everything to keep up (we do that our- 
selves and pick the most significant science news for you). 


... you from that drugged feeling you get when the science literature 
you read is too long, obsolete and excruciatingly dull. 


... you from not understanding the latest developments in science— 
if it’s explainable, we explain it. 


.. . you from frustration every time you go to the newstand to get 
SCIENCE DIGEST and find the last copy gone. If your dealer can 
reserve a copy for you each month, fine . . . otherwise, spend the 18 
seconds (average) it takes to fill out this coupon and get SCIENCE 
DIGEST in your home for sure each month. 


As we said, WE DELIVER. 
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California’s Poway High students map stages of city planning project, using colored 


blocks to represent different kinds of buildings on simulated city layout (foreground). 


The new 
geography 


by Jane Bryant 


\ N 711t the next generation be 
any better prepared than the 


present one to face up to the ugly 
consequences of urbanization—in- 
dustrial blight, water pollution, 
blacktopped playgrounds and traf- 
fic snarls? 

The answer to this question may 
depend to a surprising degree on 
the almost unknown labors of a 
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band of dedicated geographers at- 
tached to the High School Geog- 
raphy Project. 

Fired by the curriculum revolu- 
tions now sweeping through the 
schools, these teachers and scholars 
have already invested four years 
and close to half a million dollars 
in an important experiment. They 
think that children can be taught 
to understand not only the nature 
of their environment, but also the 
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pressing need to shape the environ- 
ment to serve their needs. 

This is a far cry from the gazet- 
teer geography now taught in the 
schools. Today’s student doesn’t go 
much beyond committing to mem- 
ory the world’s longest rivers, larg- 
est cities, hottest deserts and the 
principal exports of Japan. For 
homework he draws shaky, out-of- 
proportion maps. Everyone learns 
how to spell Mississippi, Sahara and 
Antarctica. 

But when the proposed New 
Geography curriculum is finally 
ready for the market, classroom 
work will be of quite a different 
order. Using the new books, meth- 
ods and maps, an alert group of 
10th graders might have been able 
to forecast the severity of last year’s 
drought even before it hit the 
headlines. The students would have 
kept a “water budget” for their 
area, carefully balancing the supply 
of new water against the local rate 
of natural water loss. Then, by 
subtracting the water needed for 
human use, the students’ graphs 
would have revealed a glaring water 
“deficit”—one that, if it couldn’t 
be covered by “borrowing” from ex- 
isting reserves, would result in 
drought. 

Another teaching aid tried out 
last year by 2,000 students is a 
build-your-own city project known 
as the Portsville Map. Students are 
shown a topographical map (loosely 
based on the Seattle area) and 
asked to cast themselves in the role 
of pioneer settlers. Based on what 
they know of weather, transporta- 
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tion, probable markets and hostile 
Indians, where would they have 
built a sawmill in 1850? 

Once the first roof is raised, the 
class is given packages of colored 
plastic building bricks—a different 
color for each type of building. By 
applying what they learn of urban 
geography, the students gradually 
build themselves a town, modify the 
land use when the railroad comes 
through, reclaim some land from 
the bay and even rebuild the down- 
town area after a major fire. 


Problems, not facts 


Through the study of Portsville, 
the class gradually elucidates the 
broad principles of urban develop- 
ment—laws of expansion and blight 
that can then be applied to any 
other city. 

Even more than the graphs and 
maps, this conceptual method of 
teaching is the real secret of the 
New Geography. It’s an approach 
that seeks to educate by posing a 
problem rather then by spoon-feed- 
ing facts. 

Professor Nicholas Helburn, head 
of the High School Geography Proj- 
ect at the University of Colorado, 
explains it this way: 

“Tt could be called an ‘open- 
ended’ or ‘discovery’ method of 
teaching. A student is given some 
information—for example, an area 
map showing a number of towns 
and the main roads leading through 
them. Then he’s asked a pertinent 
question. In this case, it might be 
where on the map he would locate 
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a filling station. He can’t reach an 
intelligent conclusion until he gets 
a little more information, so the 
teacher keeps adding data, such as 
the populations of the towns, and 
the student keeps refining his hy- 
pothesis until a reasonable and de- 
fensible answer is obtained.” 
Sometimes, students can play 


“discovery”? games with very little. 
¥ y 


teacher intervention. Take the cor- 
poration game. The class is divided 
into groups of five students, each 
representing a company engaged in 
manufacturing metal parts for the 
chemical industry. Within each 
group is a president, treasurer, pur- 
chasing agent, sales manager and 
personnel director. Their task: 
Select one of 25 leading American 
cities as the site of a new plant. 


Each officer argues for the spot 
that best suits his specialty (the 
“purchasing agent,” for example, 
looks for the city closest to a source 
of needed raw materials, whereas 
the ‘sales manager” wants to be 
closer to potential customers). In 
the end, the “president” guides the 
group to consensus. 

In early trials in Cincinnati, each 
group of students picked a different 
city—which was all right with the 
teachers because each of the pos- 
sible sites had something to recom- 
mend it. The object of the game 
was not to find a single, correct 
answer, but to reach a decision 
based on the sound evaluation of 
data. 

But is all this really geography? 

“Our discipline is broad,” says 


Sample new geography problems. Which letter represents most accessible spot? Num- 
bers near letters are population, lines are roads. Answers: 1. E. Most central. 2. 8. Not 
central, but has largest population, offsetting travel distance. 3. C. Not fargest popu- 
lation but is “population center.” Exercises help students to understand environment. 
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Pupils apply “old” geography 
facts to new educational game 


Professor Helburn. ‘We want to 
know why the world is organized 
spatially as it is—how people, cli- 
mates, resources and cities came to 
be where they are.” Once young- 
sters discover things like this, he 
believes, they will begin to under- 
stand their own power to influence 
the environment. 

Besides, in order to puzzle out 
the corporation game, students have 
to know all the old “place geogra- 
phy” anyway. They have to be able 
to visualize 25 cities—their loca- 
tion, resources, populations, rivers, 
exports. Students keeping the water 
budget learn their first principles 
by studying the Mississippi and its 
tributaries. The laws that proved 
to govern the growth of Portsville 
apply to industrial areas the world 
over. 

From this nucleus of urban geog- 
raphy, students will take up the 
world’s rural areas, broad cultural 
regions, physical habitats and polit- 
ical boundaries. In short, the ‘‘old”’ 
geography is viewed as part of the 
raw data they must have in order 
to discover how mankind lives. 

One of the problems faced by the 
new geographers is that of instruct- 
ing the high school teacher in the 
use of the new material. The pub- 
lisher who eventually brings out the 
text will probably offer some in- 
service training, and the project 
leaders hope to provide a package 
of visual aids sufficiently well de- 
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signed even for an untrained teacher 
to use. Scholarship grants under 
the National Defense Education Act 
can also permit teachers to attend 
summer seminars. 

One helpful note is that, unlike 
the New Math and the New Eng- 
lish, the New Geography doesn’t 
require teachers to discard tradi- 
tional terminology and, in effect, 
relearn their subject. 

So far, an estimated 95 teachers 
in almost as, many schools have 
worked with the experimental ma- 
terials. Hundreds of other teachers 
have written to the project head- 
quarters in Boulder, Colo., asking 
to participate. National school trials 
are expected in the 1967-68 school 
year, with the final textbook avail- 
able for sale in September, 1969. 
The completed unit is visualized as 
a full year course at the 10th grade 
level. 

Originally backed by the Ford 
Foundation, the High School Geog- 
raphy Project is now funded by the 
National Science Foundation and 
staffed by the American Assn. of 
Geographers. If their high hopes 
for the curriculum indeed bear fruit, 
Americans every where may finally 
learn to cope wisely with the com- 
plexities of urban sprawl. 

Tomorrow’s urbanites may even 
discover how to arrange their un- 
finished environment in such a way 
as to blend economy and efficiency 
with beauty and serenity. 
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The inner secret 





of matter 


Physicists hope soon to find a fundamental link among 


by Margaret L. Silbar 
OpAY’s population explosions 
Acute in two sizes: macro- 
scopic and microscopic. Not only is 
the number of people in our world 
rapidly expanding, but, it seems, so 
is the number of particles compos- 
ing the world. High energy physi- 
cists face a flood of some 200 “ele- 
mentary” particles, with the pros- 
pect of more being discovered. 

Obviously, the particle world is 
currently in a state of flux. Physi- 
cists need an answer to Enrico 
Fermi’s question: “Where is the 
hydrogen atom of elementary parti- 
cle physics?” In the meantime, they 
do the best they can, each week 
publishing another two dozen or so 
papers along three lines of thinking. 
The basic premise is, of course, that 
so many particles cannot all be 
fundamental. 

One school of thought, led by 
Geoffrey Chew of the University of 
California at Berkeley, believes in 
“a nuclear democracy” wherein all 
these particles are more or less co- 
equal, being shadows of each other. 
These “champions of the common 
particles” are called ‘bootstrap- 
pers.”’ (The name dates to the early 
1800’s and Baron Munchausen, a 
noble teller of tall tales, who 
claimed he pulled himself out of the 
quicksand by his own bootstraps.) 
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the more than 200 atomic particles they’ve discovered 


There are those who do not be- 
lieve in this democracy and propose 
the existence of as-yet-unfound 
aristocrats among the particles. The 
simplest such scheme, advanced by 
Murray Gell-Mann of the Califor- 
nia Institute of Technology, is that 
of a trio of “quarks,” which, in 
some combination or other, com- 
pose almost all the observed parti- 
cles. (These “blue. bloods” were — 
named ‘aces, deuces and treys” in 
an independent formulation.) 

Just as atoms are made up of 
nuclei surrounded by electrons, and 
a nucleus is made of neutrons and 
protons, the quark people consider 
a proton, for example, as consisting 
of three quarks. This is the atomic 
hypothesis carried one step further. 
Quarks are like much of today’s 
physics; they exist only mathemati- 
cally at present. 

Quarks would be the “simple” 
way out of the particle dilemma. 
But since the laws governing the 
physical world are often subtle— 
not mere pushes and pulls—physi- 
cists are meanwhile painstakingly 
sifting through the data, seeking 
mathematical similarities. On this 
basis, they are assigning the parti- 
cles to families or multiplets. This 
approach is called group theory and 
had parallels in the chemical world 
(Continued on page 68.) 


Science Digest—October, 1966 















What the bubble chamber reveals 


This liquid hydrogen bubble chamber photograph is the third 
observation of the production of a negatively charged Omega- 
meson (Q-), which may prove a keystone to an orderly arrange- 
ment of previously known particles. The sketch beside the pho- 
tograph shows the proper assignments of a particle to each track. 
The paths of neutral particles, which produce no bubbles in the 
liquid hydrogen and therefore leave no tracks, are shown by 
dashed lines. The presence and properties of the neutral particles 
are established by the analysis of the tracks of their charged 
decay products or the application of the laws of conservation of 
mass and energy, or a combination of both. 

The incoming K~-meson from the Alternating Gradient Syn- 
chrotron collides with an unseen, stationary proton in the liquid 
hydrogen with the resultant production of a neutral K-meson 
(K°), a positive K-meson (K+), and the negative Omega-meson 
(Q-). The Q- decays, after a lifetime of approximately one ten- 
billionth of a second, into a neutral Lambda hyperon (A°) and a 
negative K-meson (K~). The A° then decays into a proton (p) 
and a negative Pi-meson (x7). 

The photograph was taken in the 80-inch Liquid Hydrogen 
Bubble Chamber at Brookhaven National Laboratory. A beam of 
about ten 5 Bev/c K~-mesons entered the chamber every 214 sec- 
onds. This beam was produced by allowing the circulating proton 
beam of the Alternating Gradient Synchrotron to strike a target 
and then separating the K~-mesons from the other particles 
produced and conducting them to the 80-inch Bubble Chamber by 
means of a 400-foot-long array of magnets, separators. 
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in the late 19th century. 

Several attempts to systematize 
the known chemical elements were 
made before Dmitri Ivanovitch 
Mendeleev set forth his periodic 
table. When he proposed this table, 
he had no notion why the elements 
fell in the arrangement they do. His 
scheme was empirical; he listed the 
elements in order of increasing 
atomic weight and where the listing 
seemed incorrect, he brazenly made 
adjustments or left blank spaces. In 
spite of the fact that the Russian 
chemist’s table was neither under- 
stood nor completed until this cen- 
tury, it was a powerful predictive 
tool. Within Mendeleev’s lifetime, 
three of the unknown elements he 
described were found. 

This resembles present-day phys- 
ics in that the symmetry groups 
and their families have, like Men- 
deleev’s table, an empirical basis. 
Why such patterns exist among 
particles is not understood. None- 
theless, these groups have enabled 
physicists to search intelligently for 
(and find) several particles. 

Eventually, with the quantum 
mechanical understanding of the 
electron and its place in the atom, 
an elegant answer to the “why” of 
Mendeleev’s table appeared. This is 
what physicists hope will happen in 
the particle world. But first, some 
believe, it is necessary to use group 
theory to arrange the particles in a 
Mendeleevian table in such a way 
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Physicists use an empirical 
approach to arrange particles 


that the “sodiums” and “potassi- 
ums” of the particle world fall in 
the same column. 

The mathematical groups are 
based on symmetry _ operations, 
examples of which abound around 
us. Perhaps the most symmetrical 
thing in our macroscopic world is 
the circle,, which, no matter how 
you look at it, is still a circle. 

But symmetry is not always 
circular. A square, a hexagon, an 
octagon—all have a symmetry 
about them. If any one of the three 
were reflected in a mirror, it would 
still look the same. The octagon, 
hexagon, and square are also sym- 
metrical, or in the jargon of phys- 
ics, “invariant,” when rotated by 
45, 60 and 90 degrees, respectively. 

Physicists, however, play with 
two kinds of symmetries: external 
ones, which involve such quantities 
as mass and momentum, and the 
more abstruse internal ones. The 
symmetry we are speaking of here 
is generally of the internal variety. 

The difference between the two 
kinds of symmetries can be under- 
stood, roughly, by imagining six 
identical sticks, all in a row. The 
row has at least three kinds of sym- 
metries. The simplest to imagine is 
the one which can most easily be’ 
performed: rotating the entire 
array by 180 degrees. This is an 
example of an external symmetry. 
A somewhat more internal symme- 
try operation takes place when any 
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two of the sticks are interchanged. 
The closest thing to an internal 
operation that can take place in 
our row of sticks is the inverting of 
a single stick. One could take the 
stick apart, molecule by molecule, 
and put it back together upside 
down and backwards. In a sense, 
the stick is turned inside out 
through its center. The symmetries 
in this analogy do not, of course, 
resemble any real internal ones, but 
they do indicate the processes of 
abstraction physicists go through. 
The first internal symmetry 
group involved the proton, the 
neutron and the creator’s philoso- 
phy that it is better not to read into 
particles “the properties of ordinary 
things,’ but to be content with 
noting their behavior. In the year 
of its discovery, Werner Heisenberg 
postulated that the neutron was 
really one face of something he 
called the “nucleon.” The other was 
the positively-charged proton. The 
mathematical setting for his de- 
scription of the nucleon was a ficti- 
tious space where one of the two 
faces existed; the choice is a matter 
of direction in the ‘“‘isospace.” 


(How a particle acts in this special 
space is one criterion for assigning 
a particle to a family.) 

Heisenberg’s isospace was at first 
a mathematical trick, but it turns 
out that the SU(2) symmetry in 
this space describes a fact of nature 
—that the nuclear forces are inde- 
pendent of their electrical charges. 
The symmetry has real predictive 
power, shown by experiment, and 
is the prototype for later groups. 


The eightfold way 


Physicists naturally have tried to 
go further by inventing larger sym- 
metry groups. A rule of thumb is 
that the larger the group, the more 
complex it is and the more particle 
patterns it encompasses. Around 
1959, physicists started proposing 
various different possible groups in 
trying to fit experimental data. In 
1964, the present] y-accepted 
SU(3), nicknamed “the eightfold 
way” because the number eight 
kept cropping up, was strikingly 
confirmed with the discovery of the 
omega minus. (Gell-Mann, with his 
flair for the unusual, went to Bud- 


In first sketch, an array of sticks is rotated 180 degrees about the axis shown. In sec- 
ond example, two sticks are interchanged. In third, one of the six sticks is inverted 
through its center; i.e. molecule “x’’ and molecule “y” are interchanged. The row of 
sticks looks the same before and after, preserving internal and external symmetry. 
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Because of their minus electrical 
charge, quarks cannot decay 


dha for his nickname—‘Now this, 
O Monks, is noble truth that leads 
to the cessation of pain: This is the 
noble eightfold way. . . .”’) 

Very soon after this, physicists 
started groping for even larger 
groups. One of the more successful 
attempts to combine both internal 
and external symmetries is non- 
relativistic SU(6), by no means a 
perfect or finished theory. 


Strongest interaction 


One puzzling thing about nature 
is that the stronger an interaction, 
the higher the degree of symmetry. 
The strongest interaction we know 
is that holding the nucleus together. 
When the nucleus is broken apart, 
forces far greater than those of 
chemical energy are released. The 
atomic bomb is perhaps too good an 
example of these forces. If quarks 
exist, and are the basic particles, 
their forces may be still stronger 
and may make the ultimate in 
bombs possible—‘‘the Q-Bomb.” 

Still another puzzle became ap- 
parent sometime after Gell-Mann 
and Yuval Ne’eman, an_ Israeli 
Army Colonel-turned-physicist, in- 
dependently developed the “ eight- 
fold version of SU(3). It seems 
certain families have no place in 
this scheme. This group, with “the 
center slices removed,”’ is unaesthe- 
tic to some physicists. Thus, the 
missing dimension was added: 
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quarks. (This time, Gell-Mann 
turned to a line in James Joyce’s 
Finnegans Wake—‘Three quarks 
for Mister Mark’’—which seems to 
be part of a drinking song). 

The beauty of quarks is the way 
they go about simplifying life. All 
but ten of the 200 or so particles 
can be built, on paper, from these 
three quarks and their antiparticles. 
(No one seems to know yet of a 
way to “quarkize” the electron.) 
This is ‘the quarkway to symme- 
try,” giving an “explanation” of 
SU(3) and its offspring. 

The quarks have properties like 
those of the proton, the neutron 
and the less familiar lambda parti- 
cle. (At one time, it was thought 
that the real proton, neutron and 
lambda were aristocrats; however, 
this hypothesis led only to non- 
sense). The most curious feature of 
the hypothetical quarks is their 
fractional electric charge. The pro- 
ton-like quark carries a charge of 
two-thirds; the other two, minus 
one-third. Because of their fraction- 
al charge, the quarks cannot decay 
(or, at least, all three cannot )—for 
what could they decay into, con- 
serving charge? 

Quarks have been unsuccessfully 
hunted in meteorites, the earth’s 
atmosphere, seawater, oysters and 
even dust. There is one story of the 
“quarkologist” who decided to look 
for these fractionally-charged parti- 
cles in dust and duly collected 
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several piles from various venti- 
lating ducts around his laboratory. 
He tested them; one pile, and only 
one, looked like success. He went to 
replenish his.dust supply and found 
the duct was bare! 

The failure to find quarks so far 
does not necessarily mean there are 
none. What it does mean is that, if 
they exist, they are very heavy, 
maybe as much as ten times more 
so than a proton. Ordinarily, when 
one takes something apart, all its 
components are smaller, simpler, 
and lighter than the whole. For 
example, the arm of a chair weighs 
less than the entire chair. How, 
then, can a proton be made of three 
quarks, all heavier than it? The 
answer is that the conglomeration 
must be very tightly bound so that 
the mass of a proton is as small as 
it is. Exactly how this might hap- 
pen is an unsettled question. 


Quark energy 


Quark hunters. working at Ar- 
gonne National Laboratory, have 
estimated that if these fractionally- 
charged particles exist, the energy 
required to dissociate one from a 
proton is at least five thousand 
times as great as that needed to pry 
a proton or neutron from the nu- 
cleus—and about ten million times 
as great an energy as binding atoms 
to each other in chemical com- 
pounds. 

Once isolated, quarks could, if 
stable, do some amazing things. 
Quarks and antiquarks could be 
stored separately and annihilated 
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Soviets launch space 
search for quarks ; 
The Soviet Union is searching 7 
for the elusive quark in space. 
Boris Konstantinov, vice presi- 
dent of the Soviet Academy of 
Sciences, announced that one of Z% 
the tasks of the giant Proton 3 / 
spacecraft launched on July 6 
was to try to detect the theo- 


retical particles for the first Y 
time experimentally. Russia 7 

has said that all three Proton 

craft were research stations de- 
signed to study high energy 7 
radiation in space. But many 7 
in the West believe the 13-ton Yj 
vehicles are also forerunners of 7 
manned space stations that 7 
might serve as “springboards” 7 
from which to launch smaller 7 
craft toward the moon. The 7 
Y quark announcement com- 7 
Y 


pounded the confusion about 
the purposes of the series. 


AXIW ww °° 
by banging them against each other 
as we wish. A pair brought together 
would release some 20 BeV, about 
a thousand times more energy than 
in the thermonuclear conversion of 
hydrogen to helium in the sun. The 
technological possibilities are enor- 
mous. This portable energy source 
could be used to run anything now 
run by electricity. 

Once isolated, these fractionally- 
charged particles would also give 
rise to a new and perplexing ques- 
tion in the physicists’ search for an 
understanding of the ways of na- 
ture: “Why quarks?” 
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Dr. Donald F. Hornig, the 
President’s science advi- 
sor, gives a compelling ac- 
count of the many ways 
science is changing peo- 
ple’s lives. In an exclusive 
interview, he tells how sci- 
ence is reshaping the way 
we think, where we can 
expect the greatest bene- 
fits from current science, 
why government is in sci- 
ence to stay. He offers, in 
short, a view from the top 
of the state of science to- 
day and what it holds for 
the future of all people. 





Science 


by Victor Block and Hubert Pryor 


HERE is a wide gap be- 

tween people in science and 
people in general, the layman. 
What can we do to bridge this 
gap so people will understand 
what science is and isn’t doing 
for them? 


The main thing that could be 
done is to develop a discussion of 
the problems in science in a way 
that people can discuss them, in the 
same way that they discuss history 
or literature. 

There’s very much of a tendency 
to think of science as a formal col- 
lection of facts that some people 
know. I don’t think this is the es- 
sence of what we mean by science. 
The heart of science is what do you 
make of the world you live in and 
what do you do with what you 
know. 


How does that affect the av- 
erage layman? 

The biggest thing science has 
done that affects the lay person in 
everything he does is that the char- 
acteristic of the pre-scientific age 
was no clear recognition of the idea 
of cause and effect—if you do some- 
thing, something else will inevitably 
follow. 

Everybody understands that nowa- 
days. We don’t call that “science” 
any more. The whole world pro- 
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in your life 


ceeds now from this kind of notion. 

But it’s deeper than that. I think 
people’s entire consciousness of what 
their lives are about is tied to the 
increasing understanding of the fact 
that evolution, in a sense, is not 
Darwinian—that it is a process 
which we can see. It has happened, 
and is happening, to the rocks in 
the structure of the earth. We can 
see it in a million ways—the fact 
that every individual little cell has 
some of the same characteristics in 
terms of how it’s put together as 
the whole human body. 


You mean it’s like solving a 
puzzle? 


Certainly one of the exciting 
things about science is that we work 
with fragments of a picture. We 
have pieces of a jigsaw puzzle. I 
don’t know if the puzzle can ever 
be solved, but we can put together 
coherent parts—and see the faces 
emerge, we can begin to see the 
stories in some parts of the picture. 
The thing that makes it so exciting 
to a scientist is that essentially he’s 
always running out ahead of him- 
self to see what comes next. 

The other thing that is important 
to every layman is the mastery of 
nature by man. The simple fact is 
that we have come so very far along 
that we master nature on a very 
large scale. So now there gets to 
be a very acute interaction both 
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between science and the whole prob- 
lems of social science, ethics, mo- 
rality. 


The question the average per- 
son asks is: “What good is it 
all? What does it do for me?” 


Let’s put it this way. Once upon 
a time, everything a man knew 
about the world was confined to his 
family, his village and as far as he 
could walk. Some military men, like 
Alexander the Great, traveled as 
much as 1,000 or 2,000 miles, but 
for the most part, the whole world 
was a little world around a man’s 
immediate activity. 

The first thing science does for 
man is to put him on a much big- 
ger, more exciting stage, in terms 
of everything he thinks about and 
does. He sees himself as part of a 
history which goes back several bil- 
lion years, of a universe which is 
known to extend several hundred 
millions of light years. He lives 
with a sun which isn’t just a hot 
body, but which obeys principles 
that even the ordinary high school 
child roughly understands. He has 
acquired a different sense of his own 
meaning, and how to take care of 
himself. He begins to understand 
his body as a system composed of 
parts that behave according to rea- 
sonable principles which he can doc- 
tor and feed. The size of the stage 
on which every person plays is 
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“Molecular biology has opened 


up broader vistas for the near 


future than any other area.” 





made enormously larger, and this is 
a result of the idea of science. 

The other stake that everyone has 
in science—its application—is what 
it makes available. Of course, the 
simplest thing science makes avail- 
able to man is material wealth on a 
scale that to the man of 200 years 
ago would have been inconceivable. 
An emperor couldn’t have at his 
disposal the kinds of things that are 
available today to every working 
man. On the other hand, we’re 
probably not realizing for most of 
our people nearly as much as we 
might like. So there’s a stake, 
therefore, in the increase of material 
goods via science. 

Thirdly, man has a life-and-death 
stake in science when one thinks of 
medicine, his family, his own body, 
how he deals with it, what kind of 
medical care he gets. He calls upon 
what he knows about science and 
medicine and _ physiology. 


But what about the millions of 
people who say, “Why should 
the government spend immense 
sums in research and develop- 
ment?” The average American 
is bombarded with the wonders 
of space, and of biology, and so 
forth, but he says, “What is 
there in it for me?” 


Well, there is in a certain sense 
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nothing in it but intellectual excite- 
ment. In astronomy, for example, 
I don’t know what I can say ex- 
cept that it broadens the stage that 
man is on, but he apparently is ex- 
cited by that. 

When you say, ““What’s in it for 
me?” I suppose the most dramatic 
thing is in matters related to human 
biology and human health. The 
simple fact is that our life expect- 
ancy is now substantially greater 
than it was even 50 years ago. Ev- 
eryone knows that the incidence of 
serious epidemic diseases has been 
cut way back. Some diseases like 
tuberculosis are more or less elimi- 
nated. 

But more than that, I think what 
the people see—and they see it with 
mental health, and the problems of 
psychology—is that there are prin- 
ciples that can be put to use all the 
time. 


In research generally, in all of 
the sciences, which lines of re- 
search show the greatest prom- 
ise, in practical terms, for man- 
kind? 

Measured in the rate of advance 
of new ideas, what is usually called 
molecular biology or biochemistry, 
chemical genetics—the general area 
of understanding what life is, and 
what living things are—has cer- 
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tainly been an area which for the 
past 20 years has generated new 
ideas and opened up broader vistas 
for the near future than any other 
single area. 

In that same sense, the area of 
nuclear physics, which is exploring 
sort of the ultimate structure of 
matter, is one of the very exciting 
frontiers. 

A third one I’d mention is as- 
tronomy in general. Not specifically 
space, but there’s been a recent, 
brand new burst in astronomy and 
a tremendous pace of discovery of 
new kinds of objects at a very great 
distance. 

In a practical way, in space we 
have opened up a whole new sphere 
of activity. In my own view, the 
very biggest thing in science, or 
technology or whatever you call it, 
that is coming about right now is 
the development of the large-scale 
computer. I think this is going to 
affect more people in more ways 
than anything else except what we 
do in medicine. As one of my ad- 
visors put it, “After a period of 
violent development, the computer 
is now approaching its infancy.” 
And I think this is probably a fair 
statement, because if you don’t 
think of a computer as a calculat- 
ing machine, but as a means of 
handling information rapidly and 
on a large scale, and in being able 
to do things that were previously 
just a million times too complicated, 
then one may see the direction in 
which we’re going. 

For the social sciences, for ex- 
ample, this ability to assimilate very 
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large amounts of information—to 
organize it, reorganize it, to trace 
out what will happen to models—is 
going to introduce the concept of 
experimentation in social science 
and facilitate the collection of data 
about what the country is doing. 

This use of data in the new kinds 
of automation opens up new pos- 
sibilities. The big transition in the 
Industrial Revolution was from 
hand work to mass production. But 
now the computer makes it possible 
to get back to something like the 
hand work idea, where you don’t 
have to make a million of one thing 
to keep a big machine busy. You 
can have it make 10, and then the 
computer will tell it to do something 
else. 


What about the manpower sit- 
uation in the sciences? The 
physicists, for instance, say 
they’re going to be very short 
of people in their field in the 
next few years. 


I’d put it this way. The country 
is always very short of very highly 
trained people in all fields, from law 
to economics to physics to medi- 
cine. Of the best people, we never 
have enough. I think we’re faced 
with a more or less chronic short- 
age. 


Is it any worse in the sciences 
than in any other fields? 


When we built the very first nu- 
clear bomb, we didn’t have any peo- 
ple who were trained in working 
on nuclear weapons. And it was 
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Computers, says Hornig, bring 


the idea of the experiment 


to the social sciences as well. 





done in a respectably short time. 
In my own group—I was a physical 
chemist, or chemical physicist by 
background—I was acting as an 
electrical engineer. I had in my 
group physicists, chemists and even 
some biologists. The main thing 
they had in common was that they 
were very smart. I think this also 
is characterized in industry. Phys- 
icists become engineers. .. . At any 
rate, when we started up the space 
program, the really intense short- 
age we expected never really ma- 
terialized. 

The one area in which we know 
we’re terribly short is the teachers 
of the sciences for our schools and 
colleges. There’s an existing acute 
shortage. 


Isn’t it a fact that there is now 
no appreciable increase in the 
number of science majors 
among high school students 
than in the days before Sput- 
nik? 


The proportions haven’t increased 
a bit. The absolute numbers are 
growing steadily. 


But there has been quite a con- 
certed effort to try to interest 
more people in the sciences, and 
it doesn’t seem to be catching 
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on at all. What is that due to, 
do you suppose? 


I ponder that. I don’t know the 
answer. But one of the most in- 
teresting educational statistics goes 
further back than that. The pro- 
portion of scientists and non-scien- 
tists among either school of Ph.D. 
graduates has been almost constant 
since 1920. There not only is no 
Sputnik effect, but in between we’ve 
had two world wars and a depres- 
sion as well as Sputnik, and yet 
this general division of interest 
seems to stay very, very constant. 


Isn’t it possible too that the 
area between the sciences and 
the other endeavors in the hu- 
manities is beginning to be 
more and more blurred, so that 
the scientific method can be 
applied in the areas that cannot 
properly be considered scien- 
tific? 


True. I’d hate to define just what 
I mean by scientific methods, but 
as a kind of physical and rational 
inquiry, I’d say surely so. The 
thing that really characterizes sci- 
ence most is the idea of the experi- 
ment. I think the kind of thinking 
that goes with science—I prefer 
that to the “scientific method”—is 
very widely used. 
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Political scientists have been 
setting up models of recent 
events in history and subject- 
ing them to very intense anal- 
FSIS: 556 


This again is where the computer 
comes in. One can play these games 
with many, many choices. War 
games come up with the military, 
and that war game thing is now 
very sophisticated. But really, most 
of the political scientific efforts and 
many of the economic efforts are 
these questions of tracing the con- 
sequences of models and therefore 
really playing games. I think this 
is the analogy of the experiment. 


The present administration is 
one that you’ve worked with 
for a couple of years. In your 
view, what has been the major 
contribution of the present ad- 
ministration to science? 


I don’t know of any administra- 
tion which, as an administration, 
has regarded its goal as contributing 
to science. I think the major con- 
tribution of this administration— 
the major effect upon science—has 
been a very considerable focusing 
of scientific and technical effort on 
the classic problems. What the 
President has done is to throw clear- 
ly into view the possibility in our 
society for doing something about 
the big social problems—education, 
medicine, old age and poverty. And 
with it has come the idea that as 
part of tackling these issues, it is 
possible to mobilize the technical 
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and scientific effort, to begin to 
come into focus on these problems 
the same way as in the past 20 
years we’ve focused on our military 
and space problems. 

Now of course, I can mention 
one real specific. The President 
played a central and primary role 
in launching the space program, 
particularly the moon _ program. 
This has had an enormous impact 
on science. 


Do you think we’re going too 
fast in the space program? A 
lot of scientists who are not 
directly connected with the 
space program believe that too 
much money is being spent on 
getting to the moon in a 
“crash” method rather than 
doing it at a slower pace—per- 
haps more systematically—and 
that some of the money being 
spent on the space program 
could perhaps. be better spent 
in other scientific areas. 


Why do you compare what is 
spent on space with other scientific 
areas? I don’t think anyone has 
any illusions that the country went 
into space because it considered 
this a branch of pure science. The 
money that was taken for space 
didn’t come from our health efforts 
or from the National Science 
Foundation, so I don’t understand 
why we compare it with the pos- 
sibility of putting it back. 

This is reasoning which seems to 
say that the country sat back and 
said, I’m going to spend $5 billion 
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a year on science and where shall I 
spend it? That wasn’t the context 
in which we set the space program 
up after the Russians had flown 
Sputnik. The context was that this 
country was deeply challenged and 
most Americans felt it. This is why 
they backed the space program. 

I think most people in the world 
instinctively now relate future pow- 
er to present state of technology. 
Certainly this equation was widely 
made at that time. It led to a most 
remarkable series of events in this 
country. Not only did we question 
the state of American technology 
and industry and military power 
vis-a-vis the Russians, it led us to 
re-examine our educational system; 
it led people to worry about wheth- 
er we taught pure mathematics to 
our school children in the right sort 
of way and whether this wasn’t a 
sign that the Russians were doing 
all of their education better. It led 
to a really widespread examination 
of our whole educational structure. 

So it’s plain that what this pro- 
gram was basically a response to 
was a real challenge to the United 
States which said, “Are you really 
ahead in the ability to meet what 
to many people appeared to be the 
hardest technological kind of prob- 
lems? Is America really the leading 
country in the world in its ability 
to solve these very hard problems 
or isn’t it?” Essentially, it was a 
response to that challenge, coupled 
with the fact that there were very 
legitimate items—a real capability 
which could be exploited. 

It seems to me this money ought 
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to be compared in part with the 
military budget. One might equally 
well ask, “Would this money have 
better been spent on military hard- 
ware?” We spend $7 billion a year 
on advanced technological develop- 
ment in the military. Much of the 
space program has contributed to 
the development of communications 
systems and guidance systems and 
all sorts of things that we might 
have done and would have had to 
do in any case under the military 
programs. 


The big thing in the space 
world today is the search for 
extraterrestrial life, in some 
form, in our solar system and 
perhaps beyond that. Do you 
think that’s a useful enter- 
prise? 


I don’t know if “useful” is the 
right word. Again, thinking of this 
question of the size of the stage 
man lives on, that there probably 
is no single more important philo- 
sophical question to man _ than 
whether he is unique in this uni- 
verse or whether there are, if not 
others like him, at least other forms 
of life related to him. 


Nowadays, we spend about $15 
billion from the national budg- 
et on research and development. 
That figure has been pretty 
steady for the last few years, 
has it not? 


It has increased only very, very 
slowly through the last three budg- 
ets. 
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Is the amount that’s being 
spent restricted somewhat by 
our military requirements? 


That’s precisely the point. If one 
looks at these budgets, the situa- 
tion is that of the $15 billion, about 
$7 billion is military research and 
development. This $7 billion has 
been almost precisely constant. An- 
other $5 billion are up in our space 
effort. That is almost exactly con- 
stant in the last two budgets, and 
wasn’t very much smaller three 
budgets ago. So it’s those two com- 
ponents that have held very tight- 
ly. Now everything else about the 
science and technology budget has 
been growing at a very respectable 
rate, particularly in health and 
medicine. And also in education. 


Do you think it is desirable that 
government spending on re- 
search and development rise in 
the years to come? 


Certainly. The country is grow- 
ing. The degree of sophistication 
of everything we do is increasing. 
We can’t tackle new problems, we 
can’t present new educational op- 
portunities in most advanced fields 
to our children unless we do expand. 


Some people think it’s not nec- 
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U.S. spending for science is 
constant in defense and space, 


is up in health and education. 


essarily the government’s role 
to be in science, and particular- 
ly research, to such an extent. 
What do you think? 


Well, first you have to give me 
an alternative. This is like saying 
it’s not the government’s role to 
develop the SST. Well, the alter- 
natives there are very simple. Ei- 
ther the government participates, 
to a considerable degree, or it 
doesn’t happen. I know of no other 
place from which we would find in 
our economy the $1.3 billion, for 
example, that we have put into 
education. 


Do you think there’s still a 
chance for the individual re- 
searcher, or does it all have to 
be mass research nowadays to 
get anywhere? 


Quite the contrary. I would say 
that the most important single item 
in science now, as it always has 
been, is the extremely talented in- 
dividual. Even in the fields which 
involve very large team efforts, the 
role of the very talented individual 
is still dominant. 


What is your view about 
spreading the science dollar, 
which is one of the things that 
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some people in the Midwest are 
worried about, because they 
feel that California and Massa- 
chusetts are getting more than 
their share of the science dol- 
lar? 


I have two different statements 
about that. 

To use an athletic analogy, this 
nation like every other aspires to 
getting its share of gold medals in 
the Olympics. If you want people 
to win gold medals in the Olympics, 
you don’t get that just by running 
little boys around the block. This 
involves selection—finding your 
very best athletes, giving them the 
very best possible coaches and train- 
ing them like mad. And this is how 
you find those few people who really 
go out and do things beyond any- 
thing anyone else has done, be it 
in athletics or in science. 

On the other hand, if a country 





doesn’t have a broad base in a 
physical fitness program, it has no 
means of finding its potential ath- 
letes and putting them to work. So 
the answer, I’d say, is very clear— 
that the strength of America, not 
only in science but in very many 
areas, is that we mine our talent 
very deeply—much more than in 
Europe or anywhere else. By pro- 
viding opportunities to more of our 
children, we’ve found talent wher- 
ever it was. But we haven’t gone 
far enough. So that to the extent 
we haven’t got first-class educa- 
tional centers available to people 
everywhere, the answer is, we want 
to spread the scientific dollar. 
But in the course of it, we must 
also maintain a finite number of 
these spires that produce the Olym- 
pic athletes, in science. So you 
don’t want in the process to sort of 
wash this out into a dull level of 
conformity. You’ve got to do both. 








“Say, you look wonderful that way.’’ 
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Su Han Yu compares writing styles of porous ‘Fibex” tip of 
Parker Touché pen, left, with ancient Chinese “rat tail’ pen. 


Report on 


soft-tip pens 


by Jeanne Reinert 


| Dees hairs from rats’ tails were 
the key ingredient in soft-point 
pens in the 18th century. Today, 
a friction-free plastic makes up the 
point, and the shape has changed 
from a finely-pointed brush to a 
sleek fountain-pen container. But 
new or old, the same appeal holds 
—soft points that flow across the 
paper without pushes and tugs. 
“This new type of pen is the big- 
gest thing to hit the writing instru- 
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ment industry since the ball point 
was developed 20 years ago,” de- 
clared a happy executive, W. H. 
Derbins of Parker Per. Co. Pen 
makers estimate soft-tip pens may 
soon account for one third of the 
total market, now at one billion 
pens a year in the U.S. 

The other selling point of the 
soft-point pens over ball points or 
fountain pens is that they write un- 
daunted, undisturbed on glass, 
photographs, ceramics or plastics. 

If you plan to buy one of these 
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pens, what can you expect from it? 
First, it’s packaged like a foun- 
tain pen in the American versions, 


manufactured by Parker, Ester- 
brook and Eversharp. It hasn’t al- 
ways been that way. Soft-point 
pens began as markers about 10 
years ago, used for such tasks as 
labeling cartoons. Points were 
broad, chisel-shaped fiber tips in a 
barrel-shaped container about 3 to 
5 inches long. Markers were and 
are cheap and disposable. 

All current writing models now 
have refill cartridges just like car- 
tridge pens. In fact, refills are iden- 
tical for the soft-point tips to those 
for regular fountain pens. 

The big difference today is in the 
pen points. They last longer and 
can give a narrow, medium or broad 
line. Parker claims the ‘“Fibex” 
points, made from a particulate 
fluorocarbon, will last up to 50,000 
words. Esterbrook’s “Color Pen” 
will draw a line 10,000 feet long be- 
fore running dry. 

In June, 1964, Esterbrook in- 


troduced the ‘“‘Wonderiter,”’ which 
is shaped like a fountain pen, comes 
with renewable points and car- 
tridge-contained ink. A year later, 
Eversharp put a soft-tip pen out 
with similar features. Parker en- 
tered the field in June of this year. 

William Carey, general products 
manager at Esterbrook, estimates 
that American firms will capture 
over half of the market that the 
disposable Japanese pens have been 
controlling in recent years. 

How do soft-point pens work? A 
survey of one sample of each vari- 
ety found the Eversharp and Parker 
pens to be smooth-flowing, effort- 
less to push across paper. The ink, 
however, dries slowly enough to be 
smeared by left-handed users. The 
“Color Pen” by Esterbrook was 
satisfactory. However, the Deluxe 
Color Pen was so scratchy it had 
to be discarded, unused. 

One booster of the soft-point pens 
is President Lyndon Johnson, who 
uses them to sign bills, edit speeches 
and give away as souvenirs. 





“Yes, it is new 


... you like it?” 














Mock-up of gravity gradient test satellite in orbit over equator 
shows dumbbell-shaped system that keeps it pointed towards earth. 


PLEASE EXPLAIN 


What is the secret of keeping a 
satellite pointed toward earth? 


To keep a satellite oriented toward 
the earth or any other body, a num- 
ber of methods are used. A simple 
way of preserving the direction of a 
satellite in space is to keep the 
satellite spinning by means of small 
spin-up rockets. But to have a 
satellite pointed toward a body like 
the earth or the moon, one must 
use thrusters (as in manned Gemini 
spacecraft) or inertial methods. 
Thrusters are limited by the fuel 
they require, but inertial methods 
aren’t. These work in various ways, 
according to Sourcebook on the 
Space Sciences, using either a gyro 
stabilizer, a reaction wheel, a free 
reaction sphere or gravity gradient. 
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The first works by means of a 
gyroscope. Reaction wheels work 
much in the same way as a gyro- 
scope (by conserving angular mo- 
mentum). A free reaction sphere is 
supported in a spacecraft by means 
of an electromagnetic field; the 
magnetic field is altered through 
coils, as needed, to change the 
sphere’s rotation and thus correct 
the craft’s attitude. Gravity gradi- 
ent is a principle used in a test 
satellite built by GE and launched 
in June (see illustration). 

Once in orbit, the satellite ex- 





Address your questions to 
Please Explain, Science Di- 
gest, 1775 Broadway, New 
York, New York, 10019. 
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tended two 50-foot rods with 
spheres at the ends weighing less 
than 11 pounds. Because the 
earth’s gravity was slightly stronger 
on the rod and sphere closest to 
earth, the satellite slowly aligned 
itself with the rods. 


Is it possible to receive radio 
_and TV broadcasts through the 
fillings in the teeth? 


Yes, it is, at least so far as audio 
signals are concerned. A Science 
Digest reader, S. P. Clark of Miami, 
Fla., quotes a Federal Communica- 
tions Commission spokesman as 
saying: ‘“‘It is quite possible that a 
person, when standing in the strong 
electromagnetic field radiated from 
a nearby, high-powered radio trans- 
mitter, could hear the program be- 
ing broadcast by that station be- 
cause of certain characteristics in 
his dental work.” A Signal Corps 
colonel explained to Clark what 
happens: ‘“Dissimilar metals and 
their erosions or oxides, in close 
contact with each other, can rectify 
radio frequency voltages into fluc- 
tuating D.C. voice currents.” 

The general possibilities and prin- 
ciples stated above were confirmed 
for Science Digest by a spokesman 
for RCA. 


How do ion engines work? 


According to NASA’s Lewis Re- 
search Center in Cleveland, Ohio, 
ion engines use electric power to 
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create and accelerate propellant 
ions to extremely high exhaust ve- 


locities. The quantity of ion ex- 
haust is next to nothing compared 
with that of chemical rocket en- 
gines. But the high velocity, when 
applied continuously, can do jobs 
that tons of thrust applied for sec- 
onds cannot do. One ion engine 
the center is developing is a cyl- 
inder four inches wide, 1012 inches 
long and weighing six pounds. It 
will carry a bit more than a quar- 
ter pound of cesium propellant, 
enough fuel for one and a half years. 


What are microclimates? 


They’re the different climates in 
limited spaces all around you. On 
a warm day, when it’s 80 degrees 
by the thermometer on the porch, 
it can be 60 degrees in the basement 
and well over 100 degrees on the 
roof. Or in the fall, if you’re walk- 
ing, it can be pleasant around your 
body and freezing on the ground. 

A booklet entitled Little Clim- 
ates, published by Cornell Univer- 
sity (available for 25 cents from 
Roberts Hall, Box 8, Ithaca, N.Y. 
14850), explains why the study of 
microclimates is important. Farm- 
ers have found that when they plow 
fields in the fall, for instance, they 
can control burrowing insects by 
exposing them to the extreme tem- 
perature near the ground. Micro- 
climates are important, too, to 
manufacturers of roofing materials, 
auto tires, paints and clothing and 
to construction engineers. 
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QUIZ 





Field Museum of Natural History 


The races of 
mankind 


by John and Molly Daugherty 


NE classification of the races 

lists five subspecies: Cauca- 
soid, Mongoloid, Australoid (both 
full-sized and dwarfed Negritos), 
Congoid (Negroes and dwarfed 
Pygmies), and Capoid (including 
Bushmen). There is evidence that 
the dwarfed Negritos and Pygmies 
may be subspecies themselves. If 
so, the list would extend to seven 
subspecies, which we call races. 
Another classification system lists 
13 races. 
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Agreement is not general on how 
many races there are and where 
people belong in any classification 
system. Many disciplines of science 
have contributed to our knowledge 
of the differences between the races. 
What do you know about some of 
these differences? 


1. The largest percent of the world’s popu- 
lation is 
a. Mongoloid 
b. Caucasoid 
c. Congoid 
2. Blond hair, blue eyes and fair skin are 
characteristic in Northwestern Europe. 
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An analogy might be drawn between a 
map showing the distribution of skin 
pigmentation of Europeans and a 
a. Topographic map 
b. Road map 
c. Weather map 
3. The members of the racial groups hav- 
ing the most tightly-coiled hair—like 
tufts or peppercorns—are the 
a. Bushmen of the Capoid group 
b. Pygmies of the Congoid group 
c. Hereditary dwarfs called Negritos 
of the Australoid group 
4. Adaptation to cold by increases in bodily 
metabolism is greatest in 
a. Alaskan Indians 
b. Lapps 
c. Alakaluf Indians 
5. Adaptation of the nose to environmen- 
tal conditions is apparent among races. 
In some locales, the nasal passages are 
narrow; in others, broad. A narrow nasal 
passage is adapted to an environment 
which is 
a. Dry and cold 
b. Very humid but cool 
c. Both hot and humid 
6. The Lapps of Northern Europe are now 
thought to belong to the 
a. Mongoloid subspecies 
b. Caucasoid subspecies 
c. Australoid subspecies 
7. The man-made chemical phenylthiocar- 
bamide, known as PTC, was accidentally 
found to be tasteless to some people but 
to taste bitter to others. Geneticists 
have tested more than 140 population 
groups except Pygmies and Bushmen. 
The highest percentage of people who 
can taste PTC falls among 
a. Certain Mongoloids and Congoids 
b. Australian aborigines and Papuans 
c. Most Europeans and Melanesians 
8. Criminologists have used techniques 
helpful to physical anthropologists. One 
of these is the study of fingerprints. 
The country in which police first used 
fingerprints is 
a. The British Isles 
b. India 
c. France 
9. Arches, loops and whorls characterize 
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fingerprints. Arches are wavy lines 
crested toward the end of the finger. 
Loops are like oblique U-shaped curves 
with the open part at one side of the 
finger. Whorls are enclosed circular fig- 
ures with a definite base line. Peoples 
having more whorls than loops are 

a. Australoids 

b. Caucasoids 

c. All Africans 

10. The classification of five races (in the 

introduction) does not list the American 
Indian as a separate race: He should be 
classified in this system under 

a. Caucasoid 

b. Australoid 

c. Mongoloid 


Answers: 


1—b Caucasoid. About 55.7 percent 
of the world’s population is Cauca- 
soid—over 1,800,000,000 people. 
About 37 percent are Mongoloid— 
more than 1,200,000,000; and 6.8 per- 
cent, Congoid—only about 220,000,- 
000. 


2—c Weather map—one showing 
the number of cloudy days each year 
throughout Europe. As you move 
south and eastward, the number of 
cloudy days decreases, and the num- 
ber of people with fair skin, blue 
eyes and blond hair also decreases. 
This coincidence may mean that skin 
color, a variable, is in some way af- 
fected by the quantity of ultraviolet 
radiation which gets through the 
cloudy atmosphere. Geneticists have 
not yet established for sure the tie- 
up of depigmentated skin with the 
number of cloudy days, however. 


3—a Bushmen. They belong to the 
Capoid race that is found in South 
and East Africa. They are short in 
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stature and, not only have the most 
tightly-coiled hair, but in proportion 
to their size, also have the fattest but- 
tocks of any people. 


4—c Alakaluf Indians. They are 
found at the southern tip of South 
America. They are able to survive 
freezing temperatures without cloth- 
ing. Their metabolism is 160 per- 
cent greater than the norm for white 
men of similar weight. There are 
other adaptations to cold possessed 
by some races. Eskimos’ hands show 
an increased blood flow when they 
are held in cold water—about twice 
as great as that of white persons. In 
contrast, Lapp herders show no in- 
crease in blood flow in their hands 
in cold water. 


5—a Dry and cold. The chief func- 
tions of the nose, besides its func- 
tion to smell, are to heat and moisten 
the air we breathe. Of the two lat- 
ter functions, the more critical is 
that of humidifying the air. The 
nasal passages must warm the air to 
about 95° F. and supply moisture to 
increase the relative humidity to 
more than 90 percent. In extreme 
cold, a narrow and long nasal pas- 
sage is more efficient. A short nose 
with a nasal passage of large diam- 
eter is more suited to hot, humid 
climates. Hot air holds more mois- 
ture than cold air, too, so that the 
nasal passages are not called upon to 
supply so much of the moisture re- 
quired. 


6—b Caucasoid. For a long time the 
Lapps were classed as Mongoloid. 
Since World War II numerous stud- 
ies of man’s ability to live in cold 
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climates have shown that the Lapps’ 
adaptation to cold is entirely different 
from that of the Mongoloid. 


7—a Certain Mongoloids and Con- 
goids. Among some Mongoloids the 
tasters of PTC range from 83 to 100 
percent; and among Congoids, 91 to 
97 percent. Among Australian abo- 
rigines and Papuans the range was 
only 49 to 67 percent. Most Euro- 
peans ranged from 59 to 83 percent. 


8—b India. Police in India used 
fingerprints for crime detection be- 
fore 1900. Police in the British Isles 
began to use fingerprints in 1900. 

Fingerprints are formed long be- 
fore the birth of a child and are not 
influenced by growth or age after- 
ward. They have been used to dis- 
tinguish the races of man. Finger- 
prints are hereditary and variable to 
an extreme, 


9—a Australoids. The Australoid 
aborigines have a greater ratio of 
whorls to loops—52 to 73 percent— 
than any other group. Mongoloids 
also have more whorls than loops. 
Caucasoids and all Africans have 
more loops than whorls in their fin- 
gerprints. 


10—c Mongoloid. When the classi- 
fication of races is divided into 13 
races instead of five or seven, the 
American Indian is listed as a sep- 
arate race. 


Score Yourself: 
8—10 right—Excellent! 
4— 7 right—Good. 
O— 3 right—Oh well. 
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THE HUGH DOWNS COLUMN 


Can you 
withstand 30 g’s? 





HEN someone is killed in a 
W crash, the cause of death is 
loss of physical integrity. 

Integrity in a living organism is 
the continuance of relationships of 
complex chemical-electric systems 
made up of cells, nerves, organs, 
muscles and fluids. When these re- 
lationships are disrupted by physi- 
cal force beyond a certain point, 
integrity is lost. In the case of a 
violent crash, the physical force ap- 
pears suddenly through impact. 

What is this force? Why does it 
appear at the time of impact and 
then vanish completely? Is there 
any way to abolish it or cut it 
down? Safety experts are investigat- 
ing ways to survive high-speed 
crashes. 

To start with some basics: Ve- 
locity has no force associated with 
it because velocity is not meaning- 
ful except in relation to other ob- 
jects. Two objects can be assigned 
velocity only in relation to each 
other—they are either approaching 
each other or drawing apart (or 
neither, in which case v = 0.) But 
either at rest or in uniform straight- 
line motion, an object has no force 
acting on it, suddenly or otherwise. 

It is only when a change in ve- 
locity occurs that force appears. 


The faster the change in velocity, 
the more intense the force. The 
change is called acceleration. 

A velocity involves two dimen- 
sions: distance (miles or feet) and 
time (hours or seconds). 

Let’s put ourselves in a car and 
pick a velocity: 22 miles per hour. 
Expressed in different units of dis- 
tance and time, this is about 32 
feet per second. 

If we maintain that speed, we 
feel no force. Now let’s slam it to 
the floor. We feel our backs pressed 
into the seats because our velocity 
is changing. If it changes at such 
a rate that every second we are 
going 32 feet per second faster than 
we were going the preceding second, 
we will find ourselves in a steady 
force field exactly equal to the 
earth’s gravity. In other words, our 
backs will be pressed back against 
the car seats with the same force 
our weight causes on our backs 
when we lie on a bed or on the 
ground. And the force will remain 
constant so long as the velocity 
changes at the same rate. 

This force of acceleration is the 
same thing in any horizontal direc- 
tion. It presses us back into the 
seats if the car is moving forward 
at increasing velocity, or if, when 
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Wide World Photo 


In famous safety harness experiment, Col. John Stapp survives punishing force of 38.1 
g's as rocket sled stops dead after decelerating almost instantaneously from 177 mph. 


we apply the brakes we alter the 
forward velocity so that every sec- 
ond we are going 32 feet per second 
slower than during the preceding 
second, the same force appears in 
reverse direction. This is often 
called deceleration for convenience, 
but actually all change in velocity 
is properly called acceleration and 
is the same force. As we have seen, 
it is measurable in g’s—g standing 
for one earth gravity. 

Suppose we accelerate our car so 
that the g force is doubled. This 
means we are are changing speed at 
a faster rate. Two g’s are not in- 
tolerable. We may get two g’s for 
a moment when a very fast elevator 
starts up. For that moment, we are 
double our weight. 


2 g's forward 


If we brake the car at the same 
acceleration value (or deceleration, 
if you wish), we will have a moment 
of two g’s forward—it will make 
us put our hands on the dashboard 
to avoid being thrown into it. 

Now, only a very feeble person 
can be harmed by a force field of 
two g’s. Healthy adults can sus- 
tain four or five g’s in an upright 
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position without harm, and astro- 
nauts are subjected to up to 11 g’s 
in a prone position. This is far 
from the number of g’s generated 
in impact forces that destroy a liv- 
ing body. (Major Alexander de 
Seversky once told me he believes 
the human body can adapt to g 
force. Over 70, he can undergo up 
to nine g’s in a sitting position 
without blacking out.) 

Suppose we brought our car to a 
stop from over 60 mph by run- 
ning it into a stone wall. 

The car would come to a stop so 
suddenly (in, perhaps, around 50 
to 80 thousandths of a second)— 
that the force would flash into sev- 
eral dozen g’s. A human _ body 
would naturally tend to come apart 
or be so altered inside that it would 
cease to function. 

Now consider: If that time could 
be expanded to one full second—in 
other words—if the speed could be 
dissipated over a time period twenty 
times as long, the force would be 
reduced to about 3 g’s. (But we’d 
have to have over 50 feet added 
excursion.) We can’t gain that sec- 
ond smashing into a stone wall. If we 
were in specially rigged harnesses 
allowing an excursion the entire 
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length of the car, we’d still be sub- 
ject to much more than 3 g’s be- 
fore we were brought to rest. 

But do we need to reduce the 
force. field to 3 g’s in order to 
survive? We do not. We can stand 
quite a number of g’s for very 
short periods, provided the force 
is distributed over wide areas of 
the body rather than concentrated 
at vulnerable points. Colonel John 
Stapp, in his celebrated sled ex- 
periments, has survived over two 
dozen g’s. 

Experts feel that if the time of 
impact of a collision could be 
lengthened from 90 thousandths of 
a second to 115ths of a second, it 
might mean the difference between 
life and death. Since we can’t go 
around making stone walls softer 
or movable, the obvious place to 
gain that precious fraction of a 
second is in the vehicle and its oc- 


cupants. Make them able some- 
how to travel a little longer and a 
little farther and you have a chance 
of preserving the organic integrity 
of driver and passengers. If a car 
body can be made to crumple in 
such a way that precious time is 
gained and impact forces are re- 
duced, many lives could be saved. 

Collapsibility is the idea the ex- 
perts are using to make car bodies 
less rigid and to get those split sec- 
onds that, in a crash, can be a mar- 
gin for survival. 

A man can be killed at 15 mph 
if his head connects with a stone 
wall and nothing compresses but 
the skin between his skull and the 
wall. A man could survive a 60 
mph crash into the same wall 
provided he was in a vehicle with 
some impact collapsibility and was 
wearing a properly stressed safety 
harness. 
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N May 10, 1893, the New York 
Central’s famed locomotive 
“999” set a record of 112.5 m.p.h. 
on a run between Batavia and Buf- 
falo, N.Y. 

During the twentieth century, 
when speed records in everything 
from air travel to foot racing have 
fallen with predictable regularity, 
999’s” record still looked very good 
—too good in fact, because average 
rail speed was slipping backward. 

But this July, a new USS. rail 
speed record was set by a New York 
Central jet-powered test car M-497 
(above). The “train” blasted along 
at 183.5 m.p.h. in a run between 
Buhler, Indiana, and Stryker, Ohio. 

The speed runs were made on a 
track that has been pounded by 
heavy freights for 26 years. The 
test track is equipped with standard 
39-foot sections of rail, not welded 
rail, and the roadbed has received 
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only normal maintenance. ‘Except 
for the addition of the jet power, 
necessary to attain the ultra-high 
speeds required for the tests, we 
used ordinary tools under ordinary 
conditions to make a realistic 
study,” said Alfred E. Perlman, 
president of the New York Central. 

However, the test vehicle, a 13- 
year-old Budd passenger car, 
equipped with two G. E. turbojet 
aircraft engines, is considered “a 
rolling laboratory” rather than a 
prototype of future high-speed rail 
equipment. 

About the same time Central an- 
nounced its record run, it an- 
nounced plans to begin high-speed 
rail service between east coast cities 
—a sign of the future. It also de- 
clared its intention of abandoning 
all long-distance passenger service 
—another predictable sign of the 
future. 
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New York, New York 10022. 
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SCIENCE AND CHEMISTRY 


—_—— 

FREE 3 Pyrex test tubes with purchase $4.00. 
Chemicals, apparatus, biology. Catalog 35¢, Mid- 
States Scientific, 7053 N. Clark, Chicago, Ill. 


FIVE Self-ignition mixtures, safe contact explo- 
sive, sparklers. Send 75¢ for formulas and chemical 
catalog. MB Labs, Box 1922, Phila. 5, Pa. 


“THE Third Science-Monotronics”’ 1966 edition $2. 
Monotron Press, P.O. Box 3332, Laramie, Wyoming. 


FIREWORKS! Rocket fuels! Explosives! Easily 
prepared formulas $1.00. U.S. Pyrotechnics, Box 
234, Cedarhurst, N.Y. 11598 S.D. 


ROCKET Fuse 3/32” dia. Water proof. 25 ft. $1.00- 
Lab OE: $4.00 postpaid. Zeller, Box 642, Hudson, 
Mich. 


SKYROCKETS, Firecrackers, Smoke bombs, ete. 
Over 40 formulas in semi-hard cover $1.00, Satisfac- 
tion guaranteed. Iles Ent, Box 72, Dana Point, Calif. 


CHEMICALS, Biologicals, apparatus, 
pyrotechnics, scopes, and science books. New illus- 
trated catalog only 25¢. Dover Scientifle Co., Box 
6011-A, Long Island City, New York 11106. 


EXPLOSIVES — Fireworks — detonators. New 
manual reveals formulas, preparations, only $2. 
with order, $2 certificate for fuse, 75’, $1. 
chemsd, Box 169, Berlin, New Jersey 08009. 


FREE Science catalog. Chemicals, glassware, 
physics, biology. Allen Laboratories, Box 1263, 
Mansfield 9, Ohio. 


VORTEX Atom booklet with diagrams showing how 
the real atom is built up radially from a single struc- 
tural center, without nucleus or orbiting electrons. 
25 cents, C. F. Krafft, 4809 Columbia Road, Annan- 
dale, Va., 22003. 
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FOR INVENTORS 


PATENT Searches including Maximum. speed, full 
airmail report and closest patent copies, $6.00. 
Quality searches expertly administered. Complete 
secrecy guaranteed. Free Invention Protection forms 
and ‘Patent Information.’”” Write Dept. 14, Wash- 
ington Patent Office Search Bureau, 711-14th, N.W., 
Washington 5, D. C. 


Babin hice bei td Se a RT ER Es sn 

INVENTIONS, Ideas—Searched—Developed—Mar- 
keted, formerly: United States Government Patent 
Examiner, Advisor, Raymond Lee, 135-N West 41st, 
New York City 10036. 


INVENTIONS WANTED 


— 

INVENTORS! Don’t sell your invention, patented 
or unpatented, until you receive our offer. Eagle De- 
velopment Company, Dept. J, 79 Wall Street, New 
York 5, N. Y. 
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CLASSIFIED ADVERTISEMENTS 


Rate: $5.00 for first 2 lines each insertion. $3.00 each additional line. 
Count 45 characters and/or spaces per line. To be 
inserted under the proper classification, copy must be in our office by the Ist of the second 
The next available issue to place an advertisement in 
Science Digest is January. The closing date is November Ist. Send remittance and order to: 
Martin Gluckman, Classified Advertising Manager, Science Digest, 575 Lexington Avenue, 







Minimum space ac- 





TREASURE FINDERS 





FORTUNES Found by hobby prospectors with 
amazing new low-cost drilling rig. One man can 
carry, operate anywhere. Drills and recovers samples 
to 200’ deep. Speeds to 30’ per hour. Drills water 
wells for 2¢ per foot. Only $145 complete. Send 25¢ 
for illustrated brochure and wealth of information on 
water well drilling and treasure finding. DeepRock 
Drilling Co., 701 Trafco, Opelika, Ala. 36801 


BUILD An electronic treasure finder. Details free. 
Del Research, Box 436D, Centerville, Georgia. 





TRAVEL 


ments. 


You'll receive faster delivery. 





EDUCATION AND INSTRUCTION 

———_— 

EXPERIMENT With sleep-learning! Fascinating, 
educational, Use your recorder, phonograph or amaz- 
ing new Electronic Educator endless tape-recorder, 
Astonishing details, huge catalog of tapes, records, 
equipment free! Sleep-Learning Association, Box 
24-SD, Olympia, Washington 98501. 


LT 


BOOKPLATES 
—_— 
FREE Catalog—Many beautiful designs. Address 
Antioch Bookplate Co., Yellow Springs 13, Ohio. 
LT 


BOOKS, PERIODICALS 
ee 

PUBLISH Your book! Join our successful authors: 
publicity advertising promotion, beautiful books. All 
subjects invited. Send for free manuscript report and 
detailed booklet. Carlton Press, Dept, XSJ, 84 Fifth 
Ave., New York 10011. 

“THE Magic of Thinking Big.’’ 256 pages dynamic 
reading. You'll learn the secret that makes people 
rich. It works. $2.00, postpaid. Standard Special- 
ties, Box 4382, San Francisco, Calif. 94101. 

KNOW More about the earth you live on. Earth 
Science, bimonthly Magazine, Box 550S, Downers 
rove, Il. 60615. Subscription $2.50. Sample 35¢. 











BOATS 


PRAM Kits 8 foot $39.95, sailing rigs $99.95 easily 
built. BBBB, X123, Marblehead, Mass. 01945. 


ENGINES, MOTORS, DYNAMOS 


STEAM Auto & steamboat brochure. Send only 2 
dollars. Shaw Co., Box 21204, Concord, Calif. 94521 
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MOTORS Electric approx 1/100 HP 110V. 2’x 
2”x2%". Perfect for science projects $1.75 + 25¢ 


postage. Send 15¢ for catalog. M&L, 1685 Elmwood, 


Buffalo 7, N. Y. 


BATTERIES, GENERATORS 


NOW Recharge old batteries and get 15 times the 
normal use. Ideal for toys, flashlights, tape record- 
ers, and radios. Charges up to 9 volt radio batteries, 
Plugs into 110 AC outlet. Price $5.95. Free cata- 
logue. Schoch’s Mail Order Service, Dept. SD, P.O. 
Box 267, Lynn, Mass. 01903 


DO IT YOURSELF 





PROFESSIONAL Electronic projects—$1 up. Cata- 
log 25¢. Parks, Box 25565, Seattle, Wash. 98125. 


STAMP COLLECTING 


25 JAPAN (Cats. $1t) 10¢ free lists over 1850 col- 
lections. John Dowling, 51 Stratford Rd., B’klyn 
11218 N.Y. 

100 DIFFERENT Stamps for collectors, $1.00. 
Smith, 508B Brooks, College Station, Texas. 

WORLD Adventure mixture 518, unpicked unsorted 
for only 50¢. Siegel, Box 92D, Brooklyn 18, N.Y. 

FROM War torn Viet Nam, 50 scarce pictorials 
$1.00. Approvals accompany. Merryman Stamps, 
P.O. Box 50, Somerville, N.J. 08876. 

QUALITY Foreign approvals U.S. Want Lists filled. 
Trio, Box 1806-SD, New York, N.Y. 10017. 


PEL hl RN let hE A BET 

50 DIFFERENT Stamps, 25¢, with beautiful ap- 
provals. Postage paid, Charles Cook, Box 4254, 
Chattanooga, Tennessee. 

IMPERIAL For the adult collector requiring qual- 
ity in an album. Samples 50¢ deductable first order. 
Geo. Bryant, Box 46, Scott AFB, Ill. 

21 DIFF. Jugoslavia red cross. 10¢ with approvals. 
State Line Approvals, Box 47, St. Bernice, Ind. 

ADVANCED Stamp collectors! Quality foreign ap- 
provals at % catalog. Edward Roth, Walker, W. Va. 








COINS, TOKENS, CURRENCY 


OLD Time Lincoln cents! 15 Different before 
1931 $1. Gene Carlton, Chandler, Okla. 74834. 


BUSINESS OPPORTUNITIES 


MAILORDER—Stop looking! Get your own cata- 
log! No investment in products! 100% mark-up! 72 
luxury gifts! Methods, 5801-FD, Lafayette Hill, Pa. 

IMPORT Export opportunity, profitable world-wide, 
mail-order business from home, without capital; or 
travel abroad. We ship proven plan, for no risk 
examination. Experience unnecessary. Free details. 
Mellinger, Dept. X105A, Los Angeles, 90025. 


~ 


MONEYMAKING OPPORTUNITIES 


PIANO Tuning quickly learned with an approved 
home study course. Diploma granted. Send for free 
booklet ‘‘Your Future Security’. American Piano 
Tuning School, Gilroy, Calif. 95020. 

MONEY Made at home-inside reports reveal 5 un- 
usual small businesses you can start on a ‘‘Shoe- 
string’ run from your home. No door to door selling. 
Reports give facts-case histories how to start. All 5 
confidential reports only $2.98 ppd, Kingsley House, 
4016 East Edgemont, Phoenix, Arizona 85008. 

HOMESTUDY Mail order course. A must for be- 
ginners. $2.00. Daniel Davila, Box 8931, Houston, 
Texas 77009. 

$400.00 MONTHLY Possible—Home typing. Full 
or part-time. Write for details. B & B Enterprises, 
P. O. Box 196 AAB, Holcomb, Missouri 63852. 
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WATCHES, OLD GOLD, JEWELRY 


WATCHES! Airmailed from Switzerland. Special 
chronographs _and technical timepieces-catalog 25¢, 
Prestons, 511 Glenwood, Buffalo, N. Y. 14208. 


MOTION PICTURES AND SOUND 
EQUIPMENT 


WHEN Answering classified advertisements, 
don’t forget to sdy you saw it in Science Digest. 


Hi Fi, RECORDS AND ELECTRONICS 





WORLD’S Tiniest radios. Recorders, transceivers, 
portables. Free catalog. Minitronics, 1983-964 Via 
Del Rio, Corona, California 91720. 


MUSIC AND MUSICAL INSTRUMENTS 








SONGWRITERS Wanted, send lyrics or songs. Tin 
est Records, 1650-SD Broadway, New York 


POEMS wanted for new songs and records. Send 
poems. Five Star Music, 6-C Beacon, Boston 8, Mass. 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, GUMMED LABELS 





1000 NAME Address labels $1.00. 3 sets same or 
different name $2.25. Earn money at home. Details: 
Ellison Enterprises, 24330 Main, Perris, Calif. 


1000 NAME-Address labels—$1.60, free plastic 
case—3 lines type—28 letters each line. 3 week de- 
livery. Treasures, Box 50113, New Orleans, La. 


RUBBER STAMPS AND OFFICE SUPPLIES 








3-LINES On pocket or office style block or script 
letters $1.00 p.p. Bill, Rt. 6, Fayette, Ala. 


THREE Line pocket stamp $2.00. Armstrong, 
52724 Frances, South Bend, Indiana 46637. 


PERSONAL 











1000 NAME & Address labels in plastic box 
$1.00. 3 Line pocket rubber stamp in case $1.00 
ppd. Tole House, Box 2521, Hollywood 28, California. 

BILL Problems? Poor credit no trouble. Not 
a loan company. Send for free application. Auto- 
oe Acceptance, 307SD Pocasset Ave., Providence, 





WANTED—MISCELLANEOUS 


MERCURY-Gold-silver-platinum for cash, Circu- 
lar. Ore assays. W-Terminal, Norwood, SS, 


MISCELLANEOUS 


NEW Mexico simultaneous lease drawing service. 
San Antonio, 
Texas 78209. Annual Service $25 monthly report. 


ZIP Code directory list every P.O. in the U.S. 
and possessions over 35,000 listed 1 dollar P. P. 
Lewis Sales, Box 123, Clarendon Hills, Ill. 60514. 


DIRECTORY Of ideas, gadgets, patents, inventions 
for sale $2.00, Daoust, 3138 Wilson, Chicago, Il. 
60625 

WE Are builders of fine central vacuum systems. 
ea we serve you? Wanda Mfg Co., Comanche, 

a. 


YOUR Classified ad in this space will be seen by 
more than 146,000 active mailorder buyers. For 
rate and information write: Classified Ad Dept. 
96, Science Digest, 575 Lexington Ave., New 
York, New York 10022. 
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Snakes in Maine 


An entirely incorrect impression is 
generated by the item called “More 
Snakebites” in “Progress of Medi- 
cine” (July ’66). 

The State of Maine has no native 
poisonous snakes, but the article im- 
plies that rattlesnakes, copperheads 
and cottonmouths abound here to the 
extent that we follow only North 
Carolina in the number of snakebites. 

This is entirely false and, I am 
sure, would still be false if the survey 
included bites by nonpoisonous snakes. 

Our recreation industry is substan- 
tial, and a good many people like to 
come to Maine because we have no 
poisonous snakes. Your article, which 
may be widely quoted, is misleading. 

Dr. Henry Parrish apparently re- 
ceived vastly incomplete data if this 
article reflects truly what he found 
out. If North Carolina came first and 
Maine did come second, a good many 
states in between were left out. 


Witittam C. MINCHER, DIRECTOR 

Information and Education 
Division 

Fisheries and Game Dept. 

Maine. 


The error is ours, not Dr. Parrish’s. 
Dr. Parrish has stated, “There have 
been no authentic reports of poison- 
ous snakes in Maine since 1860. 
There were a couple of ‘false alarms’ 
where vacationers returning from the 
South left dead non-native rattle- 
snakes along the highways.”—Ed. 
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If you’re planning to move, please 
J let us know six weeks before chang- 
ing your address. Attach address 
r label and fill in your name and 
] new address. This will insure 


fast service on your subscription. 


ATTACH LABEL HERE 


(Address label found on 
wrapper of Science Digest.) 
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1 Box + 654, New York, N.Y. 10019 
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City 
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The State of Maine second highest in 


incidence of snakebites? Mosquito 
bites maybe, but certainly not snake- 
bites. 


A1C Ronatp E. Kamppourt 
A.P.O., San Francisco 


Site of crash 


The mid-air explosion mentioned in 
the item on “Air Crashes Without 
Fires” (Inventions, Patents and 
Processes, July 66) occurred over 
Elkton, Maryland, and not, as was 
incorrectly stated, over Elkhorn. 


FRANK J. Papp 
Newark, Del. 


Light years away 


In “The Exciting New World of X- 
Ray Astronomy” (June ’66) it was 
stated that the Crab Nebula exploded 
in 1054. Since the Crab Nebula is 
about 5000 light years away, the ac- 
tual explosion took place 5000 years 
before it was seen on this planet. 
The same is true of the statement 
about Kepler’s supernova exploding 
in 1604. 

RogBert L. WoELL 

Clifford, N.D. 


Stink bug 


My husband and I were interested in 
the item in “I See Where They .. .” 
(May ’66) concerning “the beetle 
that acts like a skunk.” I hope the 
beetle has not just been discovered, 
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for it would reveal a great lack of 
information. I have lived in the 
mountains of Northern Arizona all 
my life and have had a number of 
unfortunate encounters with this little 
“stink bug.” I have seen them up to 
1% inches long. When approached 
within five or six feet, the beetle will 
turn and aim, and it is better at this 
point to withdraw. 

We wanted you to know how much 
we enjoy your magazine anyway, so 
we just had to mention the beetle, 
too. 


Mr. and Mrs. Ron WERHAN 
Flagstaff, Ariz. 


Ponderal index 


I enjoyed reading “If You Can’t Lose 
Weight—What Science Says” (July, 
1966) and finding I was on the slim 
side of the ponderal index for my 
age. But my husband considers that 
I am on the... shall we say plump? 
side. Most ungallantly, he said that 
the ponderal index table you printed 
was probably for men, not women. 
Was it? 


DonnA HUMBERT 
New York, N.Y. 


Yes, it was. Sorry about that. Since 
the article appeared, incidentally, an 
easy way to check for overweight has 
been proposed by public health au- 
thorities. You pinch your flesh in the 
back of your arm midway between 
elbow and shoulder (or in your sides 
below your chest or below the shoul- 
der blades). If the pinch of flesh is 
over one inch thick, you should con- 
sider whittling yourself down.—Ed. 


Science Digest—October, 1966 
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Photo: Argonne National Laboratory 


Hot and cold bats 


HE body temperature of bats fluctuates widely. When 

they are inactive and fasting, it is only a little above the 
outside temperature. When they are active and feeding, it can 
soar to 105° F. To Dr. Robert Stones of Michigan Technical 
University, this tremendous variation makes bats perfect 
subjects for studies of “biological clock” mechanisms, since 
temperature and activity are related to a mammal’s internal 
“clocks.” In one test, Dr. Stones is trying to discover if 
different colored lights affect the bats’ daily activity and body 
rhythms. He is exposing about four dozen little brown bats 
(like the one above) to different colored lights. He has already 
found that the animals will adjust their body functions to 
conform to changing white lights. 

The study of biological clocks is a growing area of scien- 
tific interest. Space scientists, for example, need to know the 
effects on astronauts of the changing of normal day-night 
cycles. Even conventional air travelers often find their living 
patterns disrupted after traversing various time zones. 
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American Basic Science Club’s MASTER LAB ..a 


HOME SCIENCE LAB AND COURSE 


You Get ALL the Following Equipment in 9 Monthly Kits 


All the equipment for basic electrical experiments with 
Wheatstone Bridge (measures resistance), Magnetizer ond 
De-magnetizer, Thermocouple, Potentiometer, 

Continuity Tester, Extinction Voltm: 

Solenoid Coin Tosser, Electromagne! 

Relay, Neon Lom; 

Induction Coll, Resistors, Chemicals ond 

Electrodes for Plating and Electrolysis. 


FOR SAFETY a step-down Isolation 
Transtormer provides required current. 


(Available as a Separate Unit for $8.95 Postpaid) 


A Neon tamp that flashes at intervals you can synchronize 
with the speed of rotating or vibrating objects in order 
to “freeze their motion to permit close study and 
checking frequencies and RPM. Flashes are timed 
by a high speed Oscillator. Operates on the Master 
Lab OC Power Supply, (When bought as a separate 
unit uses 0 90 V Bottery that is included in unit price.) 


(Available as a Separate Unit for $7.95 Postpaid) ~ 


Crystal Photocell, Electronic Amplifier, Relay, large Condensing 

Lens in Cabinet Mount, Features avtomotie *'on-or-off'’ or holding 
circuit operation. Sensitivity Control, Plug- 
in Outlet for controlled circuit, Use for 
alarms, counters, etc. Operates on 115V 
AC. A basic unit for many exciting 
experiments. 


{Available as a Separate Unit for $8.95 Postpaid) 


Electronic Computer multiplies, divides, calculates powers, 

roots, logarithms, Set up the problem on the scales of two 

linear potentiometers and find the answer by listening for 
the null point on the third potentiometer. More 
accurate, educational, and practical than similar 
computers that sell for several times the price. 
Easy to assemble Complete with Headphone. 


(Available as a Separate Unit for $4.95 Postpaid) 


Exciting optical projects for the study of light 
includes: five Precision Lenses, Prism, Polarizing 
Diffraction Grating, Mirror, Telescoping Tubing, 
Lens Mounts, Tube Holders and Brackets. 

All the parts and instructions to build a Microscope, 
Comero Obscura, Comera Lucida, Polariscope, 

ond mony other optical devices. 


(Available as a Separate Unit for $6.95 Postpaid) 


Equipment 
ters. 


A PRECISION 35MM ENLARGER . . . horizontal type 
with twin condensing lenses and 3"° F/L projection 
lens. Produces quality enlargements up to 8"'x 10 
Contact Print Frame takes negatives up 3¥%4"x4 Ys 

3 Plastic Developing Trays, Neon Safelight, Tray 
Thermometer, Film Clips, Developing Chemicals, 
Printing and Enlarging Paper and Darkroom Hand- 
book. Moke quality enlargements for 6¢. 

prints for only 2¢. 





(Available as a Separate Unit for $9.95 Postpaid) 


SHORTWAVE AND BROADCAST RADIOS. 3-tube regeneroti 
circuit, Uses 115V AC house current. Complete with headset. 


CARBON MICROPHONE ond 2-stoge AUDIO AMPLIFIER 
RADIO TRANSMITTER for code or voice. é 


RIPPLE TANK WAVE GENERATOR with voricble 
frequency. Produces waves, nodal lines, etc. 
Invaluable in understanding wave theory. 


SIGNAL TRACER, SOLDERING IRON and 6am aad 
CONTINUITY TESTER. Valuable trouble ad 


shooting tools. Use explained in accompanying 
manual ‘Simplified Radio-TV Servicing 


CODE PRACTICE OSCILLATOR with manual 
“Steps to. Ham License.” All you need to poss 
the FCC Hom License Exam. 


An exciting learn-by-doing course ond lab. You 
get more than 25 dollors worth of electronic parts 
by GE, RCA, MALLORY, STACKPOLE, TRIM, CINCH, 
CENTRALAB, ond other reliable manufacturers. 


(Available as a Separate Unit for $18.80 Postpaid) 


Changes regular 110-120V AC te the direct current 
required for electronic projects and experimenting. 
Consists of o Power Transformer, Vacuum Tube 
Rectifier, 20/20MFD Copaciter Filter Circuit, ond o 
Potentiometer Veltoge Selector. Dial Control for 0 to 
85V. A safe Isolated Power Supply that eliminates 
the need of expensive multi-volt batteries. 


(Available as a Separate Unit for $6.95 Postpaid) 


“Projection-type" Camera tokes and prints pictures 

of subjects mounted on microscope slides. Enlorges 
up to 100 times. Takes the place of microscope, 
camera and printer. No other equipment needed. 
Includes: Developing Trays, Chemicals, Paper, 
Microscope Slides and Safe Light. Uses stondard 
sizes of regular roll film. 


a 3 
(Available as a Separate Unit for $8.95 Postpaid) 


N 


Has interchangeable projection assemblies — 
‘one for standard 35MM slides, and the other, 
with greater magnification, for microscope, 
slides. Comes with 140 watt GE Projection] 
Lamp, Large Twin Condensing Lenses for extra}) 
brightness, sturdy Steel Housing with inners 
chimney and boffle for cool operation. 
(Available as a Separate Unit for $6.95 Postpaid) 


e TRANSMITTER consists of a Light Source, a Modulating 
Reflector Diaphragm and an Optical Projection 

System. The RECEIVER is o Two-Stage Audio- 

Amplifier, controlled by o Photo- 
electronic Cell that catches 
the projected light beam 
ond causes the original 
sound waves to be repro- 
duced in the headphone. Talking on » Light Beam 


(Available as a Separate Unit for $14.95 Postpaid) 


ATOMIC CLOUD CHAMBER WITH PROJECTOR ILLUMINATOR. See 
the vapor trails of alpha and beta particles, ond of cosmic, ray 
SPINTHARISCOPE. Shows exploding atoms. 
ELECTROSCOPE — metal housed with Scale 

and Magnifying Viewer. Measures back- 

ground radiation and tests sample sources. 

SAFE RADIOACTIVE MATERIALS. Alpha Source 

in hondy container and Uranium Ore. 

Full instructions and explanations open up 

the fascinating field of nuclear physics. 


(Available as a Separate Unit for $6.95 Postpaid) 


Analyze spectra of glowing goses. See and 
identify the Fraunhofer Lines. A quality 
instrumerit featuring an easy-to-read built- 
in scale and a powerful condensing system 
for a bright spectrum, Equipment includes 
Alcohol Burner and a 2 Watt Neon Spectral 
Lamp. Full instructions cover theory and use. 
(Available as a Separate Unit for $5.95 Postpaid) 


4 140 watt filter type UV LAMP. Heavy metal cabinet 
6 Foot Cord, Rotary Switch. Produces dazzling color 

4 effects with invisible black light. Has many uses 

4 in the fields of Mineralogy, Crime Detection an 
Science. Accessories include Invisible Ink, Trac 
Powder, Fluorescent Crayons, 


(Available as a Separate Unit for $6.95 Postpaid) 


5 A practical Transit. 6X erect image telescope with 
Range Finder Reticle for measuring remote distances 
and heights. Vernier reading for both horizontal ond 
vertical scales. Leveling Head with Thumb Screw 
Adjustment and Spirit Level. Clamps under head 
hold wooden legs of Tripod. (Legs not included.) 
Instructions cover elementary surveying, range-finding. 


(Available as a Separate Unit for $5.95 Postpaid) 


30X erect image. Extends to 30” length. Five 
ground and polished. Lenses. Ramsden Eyepiece. 
Sturdy Equétorial Mounf makes it easy to fol: 
low the movement of heavenly bodies. Mount 
has fittings for wooden legs that complete 7 
the tripod (legs not included). go 


A REMOTE READING ANEMOMETER AND WIND-fS> 
VANE . . . Flashing Neon Lights on indoor indicator 
board show wind speed and direction. Operates 
con less than 1 cent per month, Safety Power Cordft 
makes all connections safe. 100 ft. of Lead-In Wire. 
Plus — Air Tank Barometer with 4 ft. indicator col: 
umn. Sling Psycho measures relative humidity 
Rain Gauge measures rainfall to 1/100 inch. ALSO 
Cloud Chart, Weather Map and Forecasting Manual 

— a complete set-up for amateur meteorology. 


(Available as a Separate Unit for $7.95 Postpaid) 


9 KIT MASTER LAB Includes ALL the Equipment for ALL the Above only $s3aQsec 


OO with 


COUPON 


seno Sp 


ONLY ONLY 


PAY S$ 


re] PLUS POSTAGE FOR EACH OF THE 9 KITS...ONE-A-MONTH 


CANCEL ANY TIME YOU WISH — MONEY BACK IF NOT DELIGHTED 


KIT-A-MONTH 


MULTI-USE DESIGN—A MASTER LAB FEATURE 


All the above equipment, as separate units, adds up to over $14000_ 
How can the 9 kit Master Lab have it all for only $39.80 ? 

Multi-use design is the answer. For example: The Slide Projector quickly and easily 
converts into the Photo-Enlarger, Spectroscope, Cloud Chamber Illuminator. Similarly, 
the Transit Head doubles as a Telescope Mount. Such multi-purpose design makes 
possible an all-science lab at an unheard-of low price. Multi-purpose design is used 
only where it is advantageous, and not for such applications as the permanently- 
mounted weather instruments, where it would not be practical. 


* You may return any 


KIT-A-MONTH — OR ALL AT ONCE 
Get Master Lab on either plan (see cou- 
pon). You may start with the Kit-a-Month 


SEPARATE UNITS ALL GOOD BUYS 
You can order any of the individual units 
and be sure that it is a quality item and 


THE EASY WAY TO A WONDERFUL LAB! 


* You take only as many kits as you wish —no obligation 


and receive full refund. 


These ‘‘No Risk"’ assurances because we know . 
- you'll be amazed and delighted. The first kit will 
convince you that you want the Master Lab 


Send $2 today — get your first kit on its way! 


All Orders on 10 Day Approval — Your Satisfaction or Your Money Back 
1 [J Start sending me the MASTER LAB in 9 monthly kits. 


the best value in its field. The Master Lab, 
the 9 kit series in one shipment by sending however, is the “buy of buys” and every 
$4.20 for each of the unshipped kits.. science-minded person should try it. 
NO EXPERIENCE NECESSARY — IT’S EASY! IT'S FUN! 

You will enjoy the easy-to-use equipment and the exciting learn-by-doing course. The 
9 instruction manuals and the 6 auxiliary text books are expertly written and clearly 
illustrated. Over 490 pages. Over 280 illustrations. A real science course for a solid 
science background. 


plan, and at any time get the balance of | enclose $2.00 and will pay $4.20 plus COD postage on 


receipt of each kit. | may cancel unshipped kits at any time. 
CJ Send me complete MASTER LAB (all 9 kits) in one shipment 
I enclose $39.80 Full Payment, Postage Pai 
(1 Send me only the 
l enclose $. 


Unit. 





, Full Payment, Postage Paid. 


NAME 
1 ADDRESS. 
‘ CITY & STATE 
AMERICAN BASIC SCIENCE CLUB, INC. 


501 East Crockett St., San Antonio, Texas 78202 


ACCLAIMED BY EDUCATORS 


Everyone interested in science should have 
your enjoyable kits. You are doing a won- 
derful job. 

Allen T. Ayers, Physics Dept. 

Jamestown High School, Jamestown, N. Y. 





FREE with first kit! 


MYSTERY 
SHOCK BOX 


Yours to keep even 
if vou return the kit 
for full refund 











